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1 In the Convention the listing includes PCP, its salt and esters. In this NIP for simplification, PCP represents the listing of these

substances

2 Only PFOS and related substances are listed in the Stockholm Convention. However, PFAS is a SAICM focal topic.
3 PFOA is not listed in the Stockholm Convention but currently assessed in the POP Review Committee.

4 The listing of PFOS, its salt and PFOSF includes the listing of all approx. 165 PFOS related substances and precursors. For
simplification in the text of this document, only PFOS is used but representing all PFOS related substances.
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EXERCUTIVE SUMMARY

This document represents the National Implementation Plan (NIR)dnagement and phase
out of Persistent Organic Pollutants (POPSs) in Vietnam, compiled in accordancd&riidte
7 of the Stockholm Qovention (SC) on Persistent Organic Pollutants.

The Socialist Republic of Vietnam ratified Stockholm Convention on 22 July 2002, becoming
the 14" Party of the Convention, which became enforceable on May 17, 2004.

The Stockholm Convention imposes a waride ban on the productipmuseand trade in

eight pesticides (aldrin, chlordane, DDT, dieldrin, endrin, heptachlor, mirex and toxaphene),
two industrial chemicals (hexachlorobenzene and PCBs) and two byproducts of incineration
processes (dioxins and fus) from 2004 onwards.

In 2009 and 2011, the Conference of the Parties (CiGte)l tennew POPswith pesticides
(Chlordecone, alpha hexachlorocyclohexane, beta hexachlorocyclohexane, lindane,
pentachlorobenzene and ndosulfan, industrial chemicals (Hexabromobiphenyl
hexabromodiphenyl ether and heptabromodiphenyl ether, pentachlorobenzene,
perfluorooctane sulfonic acid, its salts and perfluorooctane sulfonyl fluoride,
tetrabromodiphenyl ether andpentabromodiphenyl ether; and byproduct&lpha
hexachlorocyclohexane, beta hexachlorocyclohexane and pentachlorobenzene. Furthermore
in 2013 hexabromocyclododecania 2015,polychlorinated naphthalengsentachlorophenol

and hexachlorobutéehe and in 2017 short chain chlorinated paraffins (SCCPs),
decabromodiphenydtherwere listed The current NIRaddresses the POPs listed in 2009 and
2011. The POPs listed in 2013015and 2017have not been assessed in this NIP update but

a preliminary action plan has been included.

All these substances are designated as POPs and are toxic, persistent and can be transporte
over great distances through the air or water. POPs can cause adverse effects on the
environment and health becauseytlaccumulate in organisms.

The Stockholm Convention imposes the obligation on the Parties to develop, within two years
of the ratification of the Convention/adoption of the amendments, a NIP describing the
national situation in respect of the substancegered by the Stockholm Convention and
develop action planghe first NIP of Vietnanwas approved by the Prime Minister in 2006

by the Decision 184/2006/QIDTg (here in after NIP 2006)

With funds made available by the Global Environment Facility (GBE)waith the assistance
of the United Nations DevelopmeRtogamme (UNDP)wvas prepared an updated version of
the NIP for Vietham.

In comparison withthe first NIP in 2006, this update Nias mentioned new remarkable
issues asConcentratingon newly listed POPs which are popularly used in industries and
other utilities integratng its objectives and strategies with global and national issues such as
climate change, sustainable development goals (SDGs), sustainable production and
consumption etc; stronglylink POPs with environmental healémd included gender issue;
involving diversity stakeholders, etc.

The NIP describes the background of the POPs issues in Vietham and the current situation of
the POPsubstances. Vietham probably suéid more from the effects of POPs than any other
country. Most of negative effects are related to the use of Agent Orange chemicals used as
defoliants during the Vietnam War and their high contamination with dioxins. This affected
quite large areas in theountry and a large amount of contaminated people with associated
health impacts including serious genetic effects in the following generatioadditmon, still
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population can be exposed at hundreds of P@Rlicids contaminated areas. Remgtibn
activities have started at mapgsticidesontaminated sites and for Agent Oraldgexin sites.

Furthermore, the NIP details all the strategies actibns, whichneed to be undertaken in

order to meet all the obligations of the Conventilmwventories for all POPs groups, initial

and newly added PGRn 2009 and 2011, have been successfully compiled during the NIP
preparation process. The inventories were robust enough for assessment of the dimension of
the presence of different POPs catégorin Vietnam, as well as for priority setting
considerations for the action pkrseveral inventories will, however, need tolreadlyand

more comprehensivelgonductedvithin the NIP implementation process.

As regards to POBesticides, Vietnam asauntry with a strong agricultural sector is a big
market for pesticides. In recent years, the amount of pesticides in Vietham is growing fast.
Although POPs have been prohibited, POP pesticides are still in the Viethamese market due
to smuggling. Amonghe causes of illegal import, the following can be mentiorier
government control on chemical safety standards, low prices of illegal imported pesticides
compared to legal ones, limited capacity of the customs authorities, policeplamtd
guaraninein arresting smugglers and confiscating illegal pesticides.

In respect td?CBs,PCBs werenot produced in Vietnam; however, P&Bntaining oils were
imported into Vietnam in the period of 196990 mainly in electrical equipment such as
transformers capacitors, industrial equipment such as hydraulic liftengg high-pressure
pumps among others. Currently, PCBs still exists in electrical equipment, industrial
equipment, oil in storehouse, and some BG8s penetrated into soil, water, lake and river
sediments. The current status of RGBventory by implementing agencies shows that the
total volume of oil contaminated with PGBf 5-50 ppm concentrations is 739 tonnes, of 50
500 ppm concentrations is 589 tonnes, and over 500 ppm is 14 tonnestibnatitkre are a
large number o¥ietnam Electricity EVN) transformers of which PCHevels have not been
evaluated, furthermore a huge number of capacitors and related oil, circuit breaker oil, and olil
remaining in storage. Hydraulic fluids in the migisector and other uses and R@Bopen
applications have not been assessed yet. Also the contamitatanof industrial oil in
recycling hasot been assessed.

Polybrominated diphenyl ethe®EBDES) have not been produced in Vietham, yet the country
only produces, uses and disposes materials like electrical and electronic equipment and
transport vehicles that are likely to contain PBDEs including listed-BDIEs. The inventory

of PBDEsin electrical and electronic equipment (EEE) and related wast&B)&roughout

their life cycle from production to disposal lays a solid ground for effective management and
helps proactively deal with issues related to environmental pollution and impacts on human
health caused by PBDEs. The preliminary inventory atichates with the limited available
dataset from 2002 to 2006 show that the total volume of-BDIEs involved in the material

cycle was estimated th61 tonnes, in which the quantity of PEBDES in each stage of
use/storage, production, import, export ahisposal was respectiveBA.2; 64.8; 25.5; 16.2
and20.7tonnes.The amount of commerciatacta BDE and total hexa and hepta BDE used

in electrical and electronic equipment in the period from 2007 to 2014 in Vietnam is estimated
at 3,72 kg and 2,08 kg, respectivelyThe amount of PBD& here mainly the amount of ¢
pentaBDE, in vehicles in Vietham has been inventoried based on statistics data on the number
of vehicles in use, produced and imported to Vietnam in 2010 and 2011. The total amount of
PORBDEs in the 1285739 vehicles in use (stock) were estimated {54® kg with
approximately 350 kg newly imported in 2011.

Hexabromobiphenyl{BB) was not specifically addressed in the inventory since the historic
production volume is considered small (apgnoately 6000 tonnes) largely used in the 1970s
in the U.S. Thereforghere is only very limited practical relevance. Since applications were

X



in the same use sectors (Plastic of electronics, PUR foams in transport) the possibly remaining
HBB in productswill be managed together with the P@GPES stocks and wastes.

In recentyears,DDT has still been imported into Vietnam. DDT residue left in the warehouse
and contaminated areas represent the source ofs BORamination that need further
inventory in ordeto have appropriate control.

Perfluorooctane sulfonatePEFOS and related substancese not produced in Vietnham,
however theyareimported into the country and used in many areas such as industries, business
and households. PFOS inventory was conductédetnam in 2015 on the basis of estimating
imported PFOS volume in articles that have high potential of containing PFOS based on
international experience, namely textile and upholst@d/ltonnes/year t@.45tonnes/year in
period of 199&013), papeand paperboard articles 2donnes/year t@.8 tonnes/year ithe

period of 1998013), organic composite solvents and thinners and paint or varnish removers
(62 kglyear in 2013) firefighting foam (1615 tonnes irthe period of 199&013) The work
corducted in the initial inventory program is only limited to identifying the proportion of
consumer goods, specialized articles and chemicals imported into Vietnam which have high
potential of containing PFO%urthermorePFOS perfluorooctanoi@acid (PFOA) andper and
polyfluorinated alkylated substancd¥=AS were detecteth surface water, groundwater, soil,
sediment, sludge, sewage and even fistuelpth data on the weight of each group of articles
and chemicals containing PFOS as well atadon concentrations of PFOS and related
substances has not been adequately investigadade initial assessment of PFOS in the metal
plating industry firefighting foam and PFOS in the environment surrounding risk areas using
PFOS (. textile, paperwaste treatment, ...) have shown the risk of large amounts of PFOS
has been used in the industijherefore, a national PFOS inventoemd assessmerind
conducting PFOS management and redudsi@ssential in the coming period.

PCDDPCDF release into thenvironment in Vietnam has been estimated based on national
statistics on the capacity and releases of incineratioroti@imajor industrial Annex Il and

[Il sources based on the methodology and emission factors given by the UNEP Toolkit. The
amount ofdioxin/furan mainly released from waste incineration; metal industry, cement
production; paper production, transport and open burfihg. total amount of dioxin/furan
emissions into the environment of Vietnam from industrial activities and incineration is
estimated to be 568 g TEQ/year. The activity with the highest level of dioxin emission is
waste incineration with the emission volume of 465.7 g TEQ/year, accounting for 82%;
followed by metal industry at 47.8 g TEQ/year, accounting for 8.4%. The emisdione of

open burning, cement manufacturing, paper production and transportation is 26.6; 17.9; 6.47
and 3.99 g TEQ/year, respectively accounted for 4.7%; 3.2%; 1.1% and 0.7%.

Inventory of new listed PeCBz were conducted for unintentional emissionirfgonis solid

waste burning; biomass burning; and coal combustion. Pe@ission (estimate for 2007 to
2012) in Vietnam estimated that the highest contribution result from waste combustion (67%).
Total amount of PeCBz emission were estimated to 1,377 &gtpe 1,678 kg/year with
medium value of 1,500 kg/year. PeCBz emission from coal burning is estimated to 50 kg/year.

Concerning the existing programs of monitoring POPsh@environment, Vietham has a
national environmental monitoring system. However,PBOare not included in this
monitoring activity and networkTherefore,there are no specific regular programs on
monitoring of POPs in the environment and in humans. The monitoring of POPs is an
important approach for providing information abastatus of PO®and serve as a basis for
the devel opment and i mplementation of POPOG:s
environmental monitoring system is considered forplemning and getting further
investment.
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Referring to information exchge and awareness raising for POPs, there were some
fragmented initiatives conducted in Vietham to raise awareness on POPs issues, but up to
now, there was no overall PG@€lated awareness raising program implemented. Hence, in the
following phase in Vietna NIP for POPs, a systematic communication strategy shall be built
and implemented to meet the requirement for strengthening management efficacy and risk
prevention for POPs on the environment and public health.

Regarding the international cooperation 8ockholm Convention implementation, Vietham
has actively joined in international cooperation activities in associated with POPs
management. In the period of 20R615, international cooperation activities in Vietnam in
POPs management were strongly andelyi conducted with links to most of P@é&lated
sectors such as management of pesticide andtR@Bformed oil, controlling and dealing
with dioxin pollution, building capacity for monitoring POPs pollution, handling and
eliminating POPs wastes, etc. lilateral cooperation, Vietnam has diversified cooperation
activities with other countries such as Japan, Kotiea,United Kingdom, Germanythe
United Stats, Slovakia, Thailand, etc. in monitoring pollution and POPs wastes treatment.

In terms of technial infrastructure for POPs assessment, measurements and analysis,
developing capacity for PGFPnonitoring and analysis in the future should concentrate on the
following: Building a network consisting of specialized PORonitoring laboratories anohe
national reference laboratory, developing labor forces and strengthening international
cooperation.

In recent years, in order to enhance the capacity ofsR@&ment, the Ministry of Natural
Resources and EnvironmefMONRE) cooperated with the inteational and local experts,

the organizations, the technology companies to review, assess different technologies to
consider the possibility of transfer and application in Vietnam. Thus, there are a range of
technologies rated to handle POR Vietnam. ®veral technologies have beassessed and
licensed to be applied for destruction (such aprozessing PCBs in cement kiln) while some
others are still being tested for their applicability. In the context of Vietnam, demand for
treatment of POSwill focus on handle POP pesticidein residue forms and soil and other
pollution. For PCBs oil, materials, equipment and other wastes containing PCBs need
treatment. For unintentional PQRs particular the Agent Oranghdxin hotspots need
further treégment. For PBDE and PFOQ®e stocks of products/articles need to be treated. In
addition,contaminated areas with these industrial POPs might need remediation. To meet this
requirement, the research, evaluation, transfer and application of teghnolsafely handle
POPs in the future should be accelerated.

This NIP document summarigthe status of implementation on the activities foreseen during

the first NIP prepared under the Stockholm Convention, with a focus on achievements of the
following main tasks: Establishing policies and regulations on POPs management,
strengthening capacity of POPs management, promoting researches and applying science and
technology solutions in safe management, reduction, destruction and eliminati@Psf P
enhancing awareness, role and responsibility of levels, sectors, residential community,
strengthening and diversifying investment funds and expanding and improving the efficiency
of international cooperation.

The overall objective of the NIP is thefesalife-cycle management, pollution control,
reduction, treatment and finally elimination of POPs in Vietnam to meet the requirements of
the Stockholm Convention on POPSs, contribute to protecting human health and environment,
toward sustainable developmentVietnam and international. Also, the NIP identified some
crosscutting objectives, namely appropriate institutional capacity, regulatory frame and
stakeholder coordination for POPs and hazardous chemical management and substitution;
enhanced capacity iscience and technology for monitoring, understanding and management
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of POPs and hazardous chemicals in the life cycle with appropriate knowledge and
information management and related infrastructure; broad stakeholder awareness on POPs
and other hazardsuchemicals, related environmental health problems and management and
phase out solutions; and synergistic implementation of conventions and SDGs where
appropriate and integration in national chemical and waste management and the sustainable
development sategy. Moreover, the NIP defined specific objectiv@sntrolling and safely
manage POPesticides; eliminating the use of equipment containing PCBs in concentrations
equal to or greater than 50 mg/kg by 2025; controlling, limiting the usdwstisiting by
sustainable alternatives and safe managing the industrial POPs; controlling the risk, treating,
recovering and monitor environment in the area of dioxin contamination from toxic chemicals
used during the Viethnam War; continuously reducesthessions of UPOPs from productions,
industries and livelihoods; controlling risk of UPOPs to the environment and human health;
identifying, environmentally sound manage and disposing POPs stockpiles; and identifying,
securing and remediating POPs poltltzeas.

The action plans and their activities included in this document are designed taking into
account socieconomic and gender implications, the aim of their integration in the overall
framework of chemicals and waste management, an integrated eppvath other
conventions where appropriate, with the implementation of related sustainable development
goals and the principles and consideration of the sustainable production and consumption.
Action plans have been developed for the management of indlviBOPs and for
legislation/policy, stockpiles and wastes, contaminated sites with an own action plan for
Agent Orange related polluted sites, for awareness raigagarch capacity and monitorjng

and management of environmental hedhtority projet¢s have been identified.

Vietnam shall ensure the necessary resources, while mobilizing the contributions of the
community and abroad for NIP implementation. Italso crucial importance tencourage
investors, businesses, social organization®sting to implement pollution reduction and
remediation projects through incentives such as policies on land, tax reduction, tax exemption,
and favorableredits and nevertheless, the coordination and integration of National Plan with
other related programs @iprojects among others. In this sense, the Government should create
a legal basis and favorable conditions to encourage and attract the participation of all related
economic sectors, domestic and foreign organizations, as well as investors for the
implementation of the National Plan.
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1. INTRODUCTION

1.1. STOCKHOLM CONVENTION ON PERSISTENT ORGANIC
POLLUTANTS

The Stockholm Convention dAROPswas signed by the representatives of governments in
Stockholm on 22 May 2001. Sar, there are &1 Parties to the Convention.

The Stockholm Convention is Klultilateral Environmental Agreement (MEA) andgibal

legally binding instrument. Its objective is to protect human health, biodiversity and the
natural habitat against the threait hazardouschemicalssuch as POPs. The Stockholm
Convention regulates the prohibition of production and use, reduction and final elimination of
POPs created by human activities, and implementation of appropriate measures to
continuously mitigateunintertional production of POPdrom industrial and domestic
activities or waste treatment. POPs have the following four character{gtipgrsistence

they can persist inhe environment for a long time; (ii) lomgnge transport; (iihigh
bioaccumulationn the tissues of organisms, afin toxicity.

The Stockholm Convention on POPs divided POPs into three groups, including: POPs that
need to be removed in manufacture and use (Annex A); POPs that are limited in production
and use (Annex B); anchintenionally producedPOPs(Annex C) see Table 1.

Initially, the Stockholm Convention regulated the sound management, reduction and final
elimination of 12 POPs, includingaldrin, chlordane dieldrin, endrin heptachloy
hexachlorbenzene mirex, toxaphenge polychlorinated biphenyl§PCBs) [1,1,1-trichloro-
2,2-bis (4chlorophenyl) ethane]; polychlorinated dibenzep-dioxins (PCDDs) and
polychlorinateddibenzofurangP CDFs).

In 2009, the Fourth Conference of the Parties of thekBwm Convention decided to add
nine new groups of POPs in annexes A, B and C of the Convention. This includes the
chemicals in Annex A, a group of plant protection chemicals, includmtane alpha
hexachlorocyclohexan@CH), betaHCH, andchlordeconga group of industrial chemicals,
including hexabromobiphenyl(HBB), pentachlorobenzenéPeCBz) tetrabromodiphenyl
ether,pentabromodiphenydther,heptaandoctabromodiphenygther the chemicals in Annex

B, including industrial chemicagberfluorooctanesulfonic acid PFOS, PFOS and its salts

and related chemicaland the chemical in Annex €eCBz

In 2011, theCOP 50f the Stockholm Convention addesthnicalendosulfamandits related
isomers to Annex A of the Conngon.

In 2013 the COP 60f the Stockholm Convention addeéxabromocyclododecar{elBCD)
to Annex A.

In 2015, theCOP 7of the Stockholm Convention addeeéntachlorophenglPCP), its salts
and esters;polychlorinated naphthalenes (PCG)N and hexachlorobutadiendHCBD) into
Annex A and C of the Convention.

In 2017, theCOP 8of the Stockholm Convention addslort chain chlorinated paraffins and
decabromodipheyt ether into Annex A anchexachlorobutadienénto Annex C of the
Convention.

At present, there aré8ZPOPs listed in the Stockholm Conventidime current NIP addressed
in addition to the initial 12 POPs also the 10 POPs listed in 2009 and in 2011.

The 06 POPs listed in 20132015and 20¥ have not been assessed within this NIP update.
However, an action plan for developing inventories and assessment of their situation in the
country has been developidthe NIP




Table 1. Chemicals listed in the Annees of the Stockholm Convention offOPs

Annex A (Elimination) Annex B (Restriction) Annexpfo((jldglirgﬁ)n tional

CoNooO~wWNE

20.

21.
22.
23.
24,

. Chlordecone 6. PCNg
. Alpha hrexachlorocyclohexane 7. HCBD*
. Beta hexachlorocyclohexane

. Lindane

. Technical endosulfan and its isomers
. Pentachlorophenol (PCP) and its salt:

. Polychlorinated naphthalendBCNs)*
. Pentachlorobenzene (Pef)B

. Hexabromobiphenyl (HBB)

. Hexabromodiphenyl ethend

Aldrin 1. 1,1,%trichloro-2,2-bis | 1. HCB

Chlordane (4-chlorophenyl) 2. PCBs

Dieldrin ethane (DDT) 3. Polychlorinated
Endrin 2. PFOSand related dibenzep-dioxins
Heptachlor substancéd™" (PCDD)

Mirex Bookmark ot defined. 4. Polychlorinated
Toxaphene diberzofurans
Hexachlorobenzene (HCB) (PCDF)
Polychlorinated biphenyls (PCBs) 5. PeCE

and esters*

Heptabromodiphenyl ether (PEBDE)
Tetrabromodiphenyl ether and
Pentabromodiphenyl ether (PDE)
Hexabromocyclododecane (HBCD)*
Hexachlorobutadiene (HCBD)*
Decabromodiphenyl ethéDBDE)*
Shortchain chlorinategaraffins
(SCCPsY)

*POPs listed in 201,2015and 201 /ot evaluated during this NIP update

1.2. UPDATING THE NATIONAL IMPLEMENTATIO N PLAN OF VIETNAM
FOR THE STOCKHOLM CONVENTION

1.2.1. The first NIP of Vietnam

The Socialist Republic of Vietnam ratified Stockholm Convention on 22 July 2002. In order to
implement Stockholm Convention, Vietnam developed the firstiNEEDO6with the objective

is to safely manage, reduce and finally eliminate POPs in Vietnam, thus fulfilling the
obligations to the Stockholm Convention and to ward sustainable development in Vietnam.

The first NIP consists of a synchronous system of actions and solutions,ingcthdse
dealing with policies, institutions, management, technology, finance, awareness raising and
international integration, aiming at fulfilling the obligations of Stockholm Convention
gradually In order for the NIP of the Stockholm Conventiorb®carried out effectively and
synchronously, a roadmap is proposed, identifying clear priorities to be pursued in achieving
the final goal of the NIP, namely to protect the environment and human health against POPs,
consistent with the Convention's objeet




The NIP 2006 for Stockholm Convention includes the following contents:
I. Background

II. Status of POPs andOPsmanagement in Vietham

[ll. The National Implementation Plan for Stockholm ConventarPOPs
IV. List of 15 national priaty programs on POPs

The first NIR prepared byhe MONRE, wasapproved by the Prime Minister of Vietm in
the Decision N0.184/2006/QDTg dated on 10" August 2006 and submitted to the
Conference of th@arties of the Stockholm Convention in 2007.

1.2.2. Process of preparation of NIRpdatein Vietnam

To conduct the obligations from the Stockholm Convention and with the support from the
GEF through the UNDHrom 20142015the MONRE has ircooperabn with stakeholders
to develop the NIRpdate

The NIP update process has followed épproachegrovided by the Stockholm Convention
Guidancesuch as Guidance for the review and updating of national implementation plans,
Guidance on soctecononic assessmentGuidancefor inventories of PFOS, PBDEmong
others

The major activities in development of the Nipdatehave been conductedle:
- Establishment of groups for updating initial POPs situation and new POPs inventories;
- Assessmentf naional capacity for POPs management, treatment and disposal

- Assessment of socieconomic impastof using, production and elimination of new
POPs in Vietnam;

- Determination of priorities and identification of national targets for the NIP update;
- Consultaton with related stakeholders
1.2.3.Health and society problems and riskef POPsand hazardous chemicals

With the legacy of the health impact of former Agent Orange use and relairth
contamination from the Vietnam WaYjetnamese has heavily and sad} experienced the
impact of POPs on affected population including the impact on following generations.
Besides, other POPs as P@ésticides, UPO$ and industrialPOPs have causeahd are
causingisks to human health, economy and society.

Also for thegeneral populationhere is a growing body of information and data on the links
between pollution and health and this demonstrates more and more strongly the scale of the
impacts of currentchemical pollution and contaminants fromair pollution andindoor
exposure (including heating/cooking, chemicals used in buildings and consumer products) as
well asexposure frontontaminated site®eath caused by pollutidrave todayevena higher

impact on diseases in developing and transition countries comparedjdo diseases like

HIV, malariaor tuberculosis®. The numbers of people affected worldwide are now estimated

to be of the order of 200 milliowith estimated &nillion deathger year

POPs, PORBke chemical$and othetoxic chemicalsk.g. heavy meals PAHsor endocrine

> Global Alliance on Health and Pollution (http://www.gahp.net/new/)

® Other studies see these diseases as the major reason for death (Institute for Health Metrix & Evaluation;
http://www.healthdata.org/gbd/publications)

! Scheringer, M., Strempel, S., Hukari, S., Ng, C.A., Blepp, M., Hungerbihler, K. (2012) How many Persistent Organic
Pollutants should we expect? Atmospheric Pollution Research, 3, 3831 391.
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disrupting chemicafs) play a crucial role. This highlights that a more critical assessment of
the social burdens of pollution froohemcal production and use amadustrial production
and releases as well as chemical exposureased.

One challenge of soci®conomic assessment is that for many processes the assessment
camot be based on a single chemical but that the combined toxic release and effect of a
process or an industry need to be included in the assessment totelgeapldress thehealth

or environmental impacE(g. recycling of electronic waste or release from an incinerator or
secondary metal industry).

For Vietnam the followinghealth andociceconomichreats and¢oncernsare highlighted as
most relevantwith consideration of sustainable development goals

A) Food and water safety (including exposuréo POP9

The basis for sstainable development is sdted (SDG 2)and safe drinkingvater(SDG 6)

as well as clean and fertile sof8DG 15) This enviromental frame is the basis for tlong-
termdevelopment of a healgtsociety. Within this framea sustainableconomy(SDG 9)can
develop which should serve societgvelopmentpoverty eradication(SDG 1) and decent

work (SDG 8) but need toensurethe potection and possible improvement of the
environmental situation. At the same time food is the major exposure pathway for most POPs
while for the water solubl®FOSalso exposure via drinking watsrrelevant,

B) Exposure of vulnerable goups and highly exposed groups

POPs have a patrticular impact on vulnerable groups. These include children which e.g. for
new listed PBDE have in average a higher exposure compared to &i3Ps are also a
particular threat for womain reproductive agevith the rik of negatively influence the
reproductive healtf** and on the health of the next generation by transfer of POPs and other
pollutants during pregnancy to the fetus amal breast milk to the babyOPs with related
developmental and other adverse effeEtg. from the new listed PORBDE correlateso
reduced IQ in children.

However, also the reproductive health of men is impactesblmePOPs and othesndocrine
disrupting chemicals. In industrial countries since 50 yeatlse sperm quality is
decreamg'®*’. Chemicals play raimportantrole in the decline of sperm quality including
POPs E.g. PCBs, DDT, PFOS®) but also othefoxic chemicals such as certain phthalates and
organophosphat&’s

One major chalinge of the assessment of the impact of POPs and-Ik@P<hemicals in

& UNEP & WHO (2013) State of the Science of Endocrine Disrupting Chemicals i 2012.

o Many POPs are at the same time endocrine disrupting chemicals.

Ygrambilla G, D6 Hol I and e rer RN20150Rathwagsi andRactorsSfor dobd safefy, andVidb security at
PFOS contaminated sites within a problem based learning approach. Chemosphere 129, 192-202.

Y Huetal (2016) Detection of poly- and perfluoroalkyl substances (PFASs) in U.S. drinking water linked to industrial Sites,
Military Fire Training Areas, and Wastewater Treatment Plants. Environ. Sci. Technol. Lett. DOI: 10.1021/acs.estlett.6b00260.
2ys EPA (2010) An Exposure Assessment of Polybrominated Diphenyl Ethers. EPA/600/R-08/086F, May 2010.
13C:HE/CommonweaI(2009)Hor mone Disruptors and Womends Reproductive Health.
14 Fei C, McLaughlin JK, Lipworth L, Olsen (2009) Maternal levels of perfluorinated chemicals and subfecundity. J Hum Reprod.
24, 1200-1205.

5 Herbstman et al. (2010) Prenatal exposure to PBDE and neurodevelopment. Environ Health Perspect 118(5): 712-719.
http://ehp03.niehs.nih.gov/article/fetchArticle.action?articleURI=info%3Ad0i%2F10.1289%2Fehp.0901340

® Sharpe R (2009) Male Reproductive Health Disorders and the Potential Role of Exposure to Environmental Chemicals
http://www.chemtrust.org.uk/wp-content/uploads/ProfRSHARPE-MaleReproductiveHealth-CHEMTrust09-1.pdf

7 Jurewicz J, Hanke W, Radwan M, Bonde JP (2009) Environmental factors and semen quality.Int J Occup Med Environ
Health.22, 305-329.

'8 Joensen , Bossi R, Leffers H, Jensen AA, Skakkebaek NE, Jargensen N (2009) Do Perfluoroalkyl Compounds Impair Human
Semen Quality? EHP 117:923i 927. http://ehp03.niehs.nih.gov/article/info%3Adoi%2F10.1289%2Fehp.0800517

' Scheringer, M., Strempel, S., Hukari, S., Ng, C.A., Blepp, M., Hungerbihler, K. (2012) How many Persistent Organic
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combnation with the approx. 100,0Gthemicalsin useon health is the effect of chemical
mixture. Various POPs have e.g. eadioe effects whictadditive or synergistieffects with
hundreds of otheendocrinechemicals®

In addition particular high occupational exposurgks exist. This includes farmer exposure

to POPs and ther hazardous pesticides. Incauntry with large agricultural activitiegs

Vietnam pesticides aa bestill considered as the chemical growph the highest impact on

human health rid the environment. Other occupational exposures to POPg.guére

fighters exposed to new listed POPs such as PFOS, PBDEs and unintentional POPs such as
PCDDPCDF and relted PBDDPBDF?* or workers in the textile or plating industexposed

with PFOS

C) Risk for industries for production and export

Several new listed industrial POPs can pose a risk to Vietnam production industries and
exports PFOS,PFOAandHBCD might be used in the textile industAccording to research

of the Greenpeace?FOS, PFQART™" Bookmark not defined. a4 otherpersistent fluoriated
chemicals and other hazardatlemicalsvere recentlyscreened imutdoortextilesproduced

in Asia including Vietnam They detected PFOAand some othehazardous chemicals in
several of the textile samples including Vietrfanin addition, electronics are screendaolr
POP-BDEs and controlled for imporwithin regulabry frames such as the EBOHS
directive

Furthermorethere is a risk for the aquaculture @&dd export products likagh and shrimps
if POPs are not adequately managed and contaminate surface waters or the fistdfagd
to POPs residue in foods.

Due to nternational economiagreementsyietnam is even stricter bound to take care of
environmental and food standardsluding chemical contamination.

D) Challengeof end of life managementnd cost of destruction

The destruction of POPs stockpiles is very expen&xport of PORcontaminated materials
back to the original producers, normally industrial countriesjéstruction is very expensive at
about US$2,000 to US$5,0087The management costs for tisposal 003 million tonnes 6
PCB-containing equipment alone have thus been estimated at betwedd6 b#i§n and US
$15 billior*. The most recent global PGBnvertory is estimated to 9.3 million tonnes of
contaminated oil and equipment. Vietnam has started to manage and desiroyQRs
stockpiles within the country. Although this result in cheapansport and destruction, the
management and caatestill a large burden for industry, authorities and the society.

E) Cost of contaminate soil and site remediation

The cost and the management challenge of contaminated Rdé%s, heavy metals, PAHs
etc) from more than a century industrialization are enormand cannot adequately be
managed even in industrial countff&s. Viethamwitnesseghe challenges and huge costs of

Pollutants should we expect? Atmospheric Pollution Research, 3, 3831 391.

% UNEP & WHO (2013) State of the Science of Endocrine Disrupting Chemicals i 2012.

! shaw SD, Berger ML, Harris JH, Yun SH, Wu Q, Liao C, Blum A, Stefani A, Kannan K. (2013) Persistent organic pollutants
including polychlorinated and polybrominated dibenzo-p-dioxins and dibenzofurans in firefighters from Northern California.
Chemosphere. 91, 1386-1394

%2 Greenpeace (2013) Chemie fiir jedes Wetter Greenpeace untersucht Outdoor-Kleidung auf perfluorierte Schadstoffe.

% The final cost for the destruction of highly chlorinated wastes is less than US$1,000/tonne, but the cost of packing and
shipping is more than the destruction itself.

2 Stockholm Convention (2010) PCB Elimination Club (PEN) magazine. Issue 1 12/2010.
http://chm.pops.int/Implementation/PCBs/PCBsEliminationNetworkPEN/PENmagazine/tabid/738/Default.aspx

% European Environmental Agency (2014) Progress in management of contaminated sites (LS| 003) - Assessment May 2014.

% Faber D (2008) Capitalizing on Environmental Injustice. The Rowman & Litlefield Publishing Group, Inc.
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investigation and the remediation dibxin contaminagd sites from Vietham War supported

by foreign aid. Furthermorgethe experience ofsgessing and securing of more tha®0Q
pesticide contaminated sites in Vietnalamonstrateshe large burden of management of
POPs and hazardous chemical contaminated sites. The experience highligitertisaila or
ground water has been contaminaiteid costly and difficult to restore them that they might
serve again food production or residential purposes. Thergfoeeention has the highest
priority. The experience of the last decade Stockholm Convention implementation has shown
that developingountries are not in the position to appropriately manage POPs and have not
the technologies to adequately destroy POPs stockpiles.

Considering alebove mentioned health asdcioeconomic burdens and riskxluding the

high cost for their life cycle ahwastes managingnd the high cosbf their destruction
highlight the need to stronghlake precautionary approaches not to generate POfs and
POPslike wastes and contaminated sites and food, water and soil pollution and related human
contamination Therefore for this NIP and for the implementation planise precautionary
approach will beonsidered

Therefore, considering these seeiconomic burdens, in the preparation of this NIP and for
the implementation of the NIP following approachescanasidered

1 The precautionary approacas emphasized by the Stockholm Convention and Rio
Declaration on Environment and Development

1 Phaseout and substitution will be applied for POPs and P&iRs chemicalsas fast
aspossible

1 The extended producer resganlity and the pollutepays principle will be appliedt
promote the internalization of environmental and social costs and the uses of
economic instruments, taking into account that the polluter should bear the cost of
pollution with due regard to theuplic interest considering Principle 16 of the Rio
Declaration.




2.COUNTRY BASELINE INFORMATION AND POPs SITUATION
2.1. GENERAL INFORMATION OF VIETNAM
2.1.1 Natural conditions

Geographical location: Vietnamis located on the Indochina peninsula in Sea#t Asia. It

has a long land border of 4,550 km, bordering China to the North, Laos and Cambodia to the
West, and Eastern Sea of Pacific Ocean to the East. On th&/mEgamis an Sshaped strip

of |l and, stretching frome28A@B6ryos8ABTal N
from the northernmost point to the southernmost point. Its width, from the Eastern coast to the
Western border, is about 500 km at the widest part and about 50 km at the narrowest part.

The count r y 0 saphyd comsests Dfe hills onpuotgins, deltas, coastline and
continental shelf, reflecting the long history of geology and topography formation in a
monsoon, humid climate and strong weather exposure. The topography is lower from the
Northwest to the Southeast

which can be clearly
observed in the flows of
major rivers. X

CHINA

Three quarters d¥iethand s
territory are made up of low
mountains and hilly regions.
Regions with elevationp
lower than 1,000 meters
above sea level make up
85% of the territory.
Mountainous rgions over
2,000 meters above sea ,
level account for only 1%.| g1 s00m heighmountain
Hills and mountain ranges —il?;llai?)lmts;stg:zzlg:\land
form a large bow, 1,400 Km| g sasat highiand

in |ength from he Deltaalte.r hills, low mountair
Northwest to the Southeast, . o
heading towards the Easter

Sea. The highest mountair
ranges are all located in the
West and Ndhwest with |~ e
the peak of Fansipan (3,143 =~ "~ =
meters), the highest in
Indochina. Nearer to the
Eastern Sea, the mountain-
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B saltmarsh
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end with a coastal strip of - o
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Figure 1. Topographic i oot NI

Map of Vietham

Source: The Publishing House of Educatand Training

Only onefourth of the Vietnamese territory is covered by deltas, separated into regions by
mountains and hills. There are two major deltas with fertile arable landetnam the
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16,700 knmi Red River Delta, locally known as the Northerel@®, and the 40,000 Km
Mekong River Delta, or the Southern Delta. Between these two major deltas is a chain of
small and narrow deltas along the Central coast from the Ma River basin in Thanh Hoa
Province to Phan Thiet with the total area of 15,008, km

Vietnam faces the Eastern Sea to the East and the Gulf of Thailand to the South and
Southwest. The country has a long coastline of 3,260 km running from Mong Cai in the North

to Ha Tien in the Southwestiethanb s t er ri t or i al wa ndetotise Eash t h e
and Southeast, including the continental shelf, islands and archipelagoes. There is a group of
around 3,000 islets belongingYetnamin the Tonkin Gulf, including Ha Long Bay, Bai Tu

Long Bay, Cat Hai, Cat Ba and Bach Long Vi Island. lrarin the Eastern Sea are Hoang Sa
Archipelago (Paracel Islands) and Truong Sa Archipelago (Spratly Islands). To the West and
the Southwest, there are groups of islands including Con Son, Phu Quoc and Tho Chu.

Climate: Vietnam is located in the tropical ane. Its climate is characterized by high
temperature and humidity all year round. The Northern part, under the impact of the Chinese
mainland, has more or less mainland climate. In addition, the Eastern Sea greatly affects the
countryos t rlonpté. AsaHe momsoorsclimate does not spread evenly, there are
different regions with different climates all over the Vietnamese terriséigtnandb s ¢ | i ma't
changes by seasons and by regions from the lowland to the highland, from North to South and
from East to West. Given the strong influence of the Northeast monsoon, the average
temperature iVietnamis lower than that of many other Asian countries of the same latitude.

There are two major climate regions\iretnam (1) NorthernVietnam (from Hai VanPass
northwards) has a highly humid tropical monsoon climate with four distinguishable seasons
(spring, summer, autumn and winter) and is influenced by the Nort{feast the Asian
continent) and Southeasf{from Thailand, Laos and Eastern Seadnsoon. Z) Southern
Vietnam (from Hai Van Pass southwards) has a rather moderate tropical climate given the
weak influence of monsoon and is characterized by dry and rainy seasons and warm weather
all year round.

Temperature: The average temperature Wietham vares between 21°C and 27°C and
gradually increases from the North to the South. In the summer, the average temperature is
25°C (Hanoi 23°C, Hue 25°C, Ho Chi Minh City 26°C). In the winter, the temperature in the
North reaches the lowest in December and dgnun Northern mountainous regions like Sa

Pa, Tam Dao and Hoang Lien Son, the temperature sometimes reaches 0°C with snow.

Vietnamhas a considerable amount of solar radiation with the number of sunny hours varying
between 1,400 and 3,000 per year. &haual average rainfall stands between 1,500 mm and
2,000 mm. Air humidity is around 80%. Given the influence of monsoon and complex
topographyyVietnamis prone to natural disasters like typhoons, floods and droughts.

Rivers: Viethamhas a dense network nvers and streams (2,360 rivers longer than 10 km),
flowing in two main directions: Northwe§outheast and bow shape. The Red River and the
Mekong River, the two largest rivers Vietham create two vast and fertile deltas. Each year,
the rivers andtseams are supplied with 310 billion cubic meters of water. The water supply
for rivers and streams depends on the flood and drought season80%0%f the annual
water volume is provided in the flood season.

Land, Flora and Fauna:Viethand s s o i Ise witls higt ifevtilgyr thus providing
favorable conditions for the development of agriculture and forééynamis also endowed

with abundant and diverse flora of around 14,600 plant spediesiando s f | or a i s
covered by tropical forests withlants and trees adapted to strong sunlight, high temperature
and humidity.




The fauna inviethamis also abundant and diverse with various precious species listed in the
World Red Book. 275 species of mammals, 800 species of birds, 180 species of Bfptiles,
species of amphibians, 2,400 species of fish and 5,000 species of insects have been identified so
far. Dense forests, limestone mountain forests, and ‘tauttopied forests provide habitat to
different species of monkey, languor, gibbon and wild cagtidmese typical languor species
include whiteheaded languor, delacours languor and black languor. Likewise, there are
valuable bird species like pheasant and pheinardia ocellata. The high mountains in the North
have many wild furred animals like seleiaaismall bear, big black squirrel, fox, otter and civet.
There are national parks of high Hoversity such as Hoang Lien Son National Park
(Fansipan Mountain area, Lao Cai Province), Cat Ba National Park (Quang Ninh Province),
Cuc Phuong National Pariinh Binh Province), Pu Mat National Park and Phong NKa

Bang National Park (Quang Binh Province), Bach Ma National Park (Thua Thien Hue
Province), Con Dao National Park (Con Son Island in Bai Riang Tau Province), and Cat

Tien National Park (Dong & Province), etc. These parks are ideal places for Viethamese and
foreign scientists to conduct research and also-t@mesm attractions. Additionally,
UNESCO designated World Biosphere Reserves Vietham including Can Gio, Cat Tien,

Cat Ba, Red RiveDelta,Kien Giang, Nghe AnCu Lao Cham, Mui Ca Maand Lang Biang

Land resource Vietnamhas natural forests and many mineral deposits on the masuahd
asphosphates, coal, manganese, bauxite, chromate, etc. Marine resoaarhconsist

of ail, natural gases, and ores in offshore. With the steep river system which falls down from
western highlands/iethamhas huge potential of hydropower developriient

2.1.2.Population

Viethamhas 54ethnicgroups, irtluding53 ethnicminorities,accounting for 14% athetotal
national populationEthnic Vietnamesdalso known asKinh peopl§ makes up of 86%
concentratedn delta and coastal plains. Other ethnic groups eéxcepChinese Cham and
Khmer groups are living in the highland area. Among the ethniwrities Tay, Thai,
Muong, Hoa, Khmer, Nung, etc are the biggest ani#is a population of 1 million peopleer
group Brau, Ro Mam, O Du groups h#se least populabn with hundredsof people per
group. Many ethnieninoritieshave perrarently settled invietnamterritory for long time but
some others migrated Miethamin recent hundred years suchthe Chinesegroup in the
South.Viethamhasa largepopulation listed 18 in the aspect of population branking 65th
in the world in term of area.

In the investigation ofthe General Statistic Office in 2014Yietnanmd s popul at i c
90,728900 people including 44,758100 men (accounting for 49.33%) and 45,9800
women(making up 50.67%). The populatiaiensityis highestin Red River Delta with 20.4

million people, the seconlighestis in the north of the Central and the South Central Coast

with 19.3 million people, and the third is Mekong River Delta with Iiilion people. The

area withthe smallestpopulation is the Central Highland with 5.5 million people. According

to the investigationViethamhas 28.8 million people living in urban areas (accounting for
32.2%) and 60.8 million people living in rural asea

The densest city ofiethamis Ho Chi Minh City (with 7.8 million people) and thennerup
is Hanoi (6.9 million people). Most cities Mietham have a high speedof urbanization,
causing a rapid increase mdpulation.The £xratio of Vietnamnow is98 male/100 femals,
in which the highestatio area is the Central Highland with 102 n#l®0 femals and the
lowest one is the Southern East with 95 ms(lE00 femals. The population of elders in
Vietnam (over 60 years old) is 8 million people accangtfor 9.45% of totalnational
population.

27 portal of the Government of Vietnam. 2015




2.1.3.Economy

General informationVietnam started to implement Innovation Policy in 1986 with three
major pillars: (i) transforimg from centrallyplanned economy to marketconomy (ii)
developinga multi-sed¢oral economyin which private sectors play a significant role; (iii)
actively and effectively integrating in the regional amorld economyaccording topractical
conditionsof Vietnam

After more than 20 years from the VI Party Congress in 1986, thevation process of
Vietnamhasobtainedgreat achievemesitViethanb s e c onomy lahighgmovwh nt ai
rate in many consecutive yeaBeinga WTO memberhelpsViethamto deeply and widely
integrate in the world economy, tag advantages oéxternalresources to strengtheis
industrialization and modernizatiodietnamsets a target to become an industrialized country

by 2020.

The Law on Foreign Investment in 1987 is the first law drepthe legal framework for the
establishment of market economy Wietnam The promulgation of Law on Private
Enterprisesand CompaniesLaw in 1991 has promoted the development of enterprises
Amended Constitution 1992 affirmed the existence and development ahuhisector
commodity economy with marketientationand the foreign investment sectéollowing it

is aseries of significant laws of the market economy such as Land Law, Business Law, Tax
Law, Bankruptcy Law, Customs Law, Procurement Law, Environmental Protection Law,
Labor Law, etcand hundreds of Ordamces, Decrees of the Government promulgated in
order to concretize the implementation of laws for seconomic development.

Besides the law development, a market institutioiefnamhas been gradually established.

The government eliminated the cetitmechanism, subsidies, emphasized the commodity
monetaryrelationship focused on the economic management measures, established series of
financial organizations, and formulat@ghdamentaimarkes such as currency market, labor
market, commodity marketand land market, etc. Administrative reform has been
strengthened to promote the competitiveness of the economy, create more favorable and
adequate environment for the business activities, and mobilize all resources for economic
growth. The administrativeeform strategy in the period of 20@010 is the determination of

the Government oWVietnam highlighting theamendment obureaucratigorocedures, law,

and economic management mechanism in order to create an active institutional fratoework
meet the deelopment demand of the country in the new period.

In general, the strong economic reforms in the recent two decades have abaght
significant preliminary achievementgo the country.Vietnam was able tocreate a market
economic environmeruf competiiveness and dynanmscA multi-sector ommodity economy

has beenpromoted, creating effectiveness in mobilizing the sacresources to serve
economic growth. Thexternaleconomic relations has é&@ moreopened, which has attracted
more foreign direct rivestment, expanded market for the export goods, and developed
additional sectors toacquire moreforeign currency such as tourism, labor export, and
remittances, etc.

Over 20 years of innovatiorthe GDP of Vietnam has continuously increased. In the first
stage of innovation process (198890), GDP only gained 3.9%l/year; in tf@lowing 5

years (19941995) GDP increased and reached the average increase of 8.2%. In the period of
19962000, GDP growth oVWietnamwas 7.5% which was lower than the first haffthe

1990s due to the impact of the financial crisis in Asia. Growth rate of GMRetnamalways
maintainsa high and stable rate.

Along with maintaining the GDP growth rate, domestic economic structure has sighificant
changed. The share of agricuk-forestryfishery has dropped, while the share of industrial
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and construction sectohasincreasedThere is also gositive changén the structure of each
sector For the industy, the share of processing industrgsincreasedwith better produic
quality. For the service, the share of highality servicesuch as finance, banking, insurance,
tourism, etchas been going up.

Vietham has used effectively the economic achievemeatbtain the socieeconomic
objectives such as equally distribgithe benefits of innovations to the community; linking
economic growth withimprovement oflife quality; developing health and education;
increasing the averadige expectancyfrom 50 years in 1960 to 73 years in 2008, and 73.1
years in 2013; reducing perty from 70% in the beginning of 80s to 14.75% in 2007 and 6%
in 2014.

In foreign trade and international economic integratieith the open policyon international
economic integrationthe economic relations betweeXietnam and othercountries and
international organizations has gradudlBen broaderViethamis akey member of ASEAN,

has actively implemented the AFTA agreement in ASEAN, and is an active member of APEC,
ASEM and many other international economic organizatidiee eonomic cooperation
betweenVietnamandbig economies such as the US, EU, Japan, Russia, China, and India has
gradually strengthened and expandéektnam signed the bilateral trade agreement with the
US, and thd=ramework agreement on comprehensive partnership and coopdPaii;A) with

EU, and has negotiated investment agreement with the US and the agreement on comprehensive
economic partner with Japan. In January 20d@tnam officially participated in the WTQ
establishing economielations with over 220 nations andriries This is a benchmark for

the comprehensive and adequate integratbietnaminto the global economy. In October
2015, Vietnam negotiated th&ransPacific PartnershipTPP with 11 other countriesvhich

opers important opportuniis foreconomic development.

After the reform, imporexport turnover oVietnam annually increased by over 10% which
brought the total export value gfethamfrom 500 million USD/year in the years before reform

to 48.4 billion USD in 2007, 62.7 billioSD in 2008, and 102 billion USD in 2011, 120
billion USD in 2012, and 139.3 billion USD in 2013. Export turnover in 2011 was 107.6 billion
USD, 115.1 billion USD in 2012, and 132.6 billion USD in 2013. In 2014, the total export
turnover reached 150.1 hidh USD, increasing 13.6% compared with 2013. Domestic
economic sector gained 48.5 billion USD, increasing 10.4%, the highest increase frqm 2012
which accounted for 32.31% of total export turnover and contributed 3.5 point of percentage to
the common in@ase; the foreign investment reached 101.6 billion USD (including crude oil)
increasing 15.2% which accounted for 67.69% of total export turnover and contributed 10.1
point of percentage to the common increase (gaining 94.4 billion USD (not includingpdjude
and increasind6.7%).The gructure of export goods hagperienced @ositive transformation.

The structure of export commodity in 2014 changed positively, with the transition from export
of raw materials and mineral products to proedssid manudctued products.

The share of heavy industrial commodity and mirsarched 66.5 billion USD, increasing
12.0% compared with the same period of 2013 and accounting for 44.31% of total export
turnover in which:Telephoneand related items arexgected to reach 24.08 billion USD,
increasing 13.4% and making up of 16.04%; electronic goods, computers, and related items
are expected to gain 11.66 billion USD, increasing 7.77%; machines and related equipment
reach 7.26 billion UB, increasing 21.6%ral accounting for 4.84%; transportation means
and related items reach 5.48 billion USD, increasing 10.4% and accounting for 3.65%. Light
industrial commodities and handicrafts gain 57.9 billion USD, increasing 15.9% and
accounting for 38.57%. The two comdity groups with the highest export turnover are
telephone and related items (24.08 billion USD) and textile (20.77 billion USD). thede

two groups always gaia stable export turnover of over 1 billion USD/month. The structure
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reflects the increasedend of processing and manufacturing commodities and decreased share
of the raw exporgoods, whichare mainlyfishery, foresty and agriculture commodities and
minerabk. However, the raw export goods Wfetnam still account for major share which
requiresthe greater effort for rapid increase of export industrial commodities.

Foreign direct investmentThe Law on Foreign Direct Investment o¥ietham was
promulgated in December 1987. This is the legal foundation for the foreign direct investment
activities inVietnam The Law was amended and supplemented in 1990, 1992; and replaced
by the Law on Foreign Direct Investment in 1996 (amended in 2000 and replaced by
Investment Law in 2005). Currently, Investment Law 2014 is the latest legal doctonent
invedment sector. All amendments and supplement of the Law help to create an opened and
more attractive investment environment for foreign investors in the key and prioritized
sectors, especially in the high technological sedi@htech supporting productesearch

and development; production of new mateaal energy, clean energy, renewable energy;
production of valueadded goods, energy saving productsjaste collection disposal
recycing and reuse, etc.

In recent 25 years from 1988 to 2013, total FMd registered inViethamreached 218.8
billion USD, total implemented budget gained 106.3 billion USD in which the industrial
sector accounted for about 60%. According to the statistics of Foreign Investment Department
(Ministry of Planning and Investm®, foreign investors registered 13.7 billion USD of
investment inVietnamin the first 10 months of 2014, equivalent to 71.2% compared with
2013. FDI increase is expected not only to bring high profits for the foreign investors but also
to play a signiftant role in supplementing capital sources, transferring technology and
modern businesgractices exploiting the county potentials, training and creating jobs for
hundred thousands of workers, and contributingpcioceconomic development dfietham

2.1.4.Political system

Article 4 of the Constitution ofhe SocialistRepublicof Vietnamin 2013 identified the role
of the Communist Party dfietnam ViétnamCommunist Party the pioneer of the working
class and the people dietnam the faithful representative for the benefit of working class
and the whole nation, and considers Marxisireninism and Ho Chi Mintthoughtas the
ideological foundation and the leading force of the State and the society.

The Viethambs Communi st Par wigh peopleo ane seves pepmeocand it e ¢
under the monitoring of people and responsible for their own decisions to the pduple.
organizations of Communist and members of Communist Pakjetriamoperatewithin the
framework of the Constitutions and tha w o0 .

In the political system the Socialist Republic o¥iethamis the state of rule of law; the
current political system was formed since the establishmenYietham Government,
i ncluding the political authorityds structu

The Communist Patty is the pioneer of the working class and the peopMietham and is
the faithful representative of working class and the people.

The people in the political systemas the historical creator, the people is the decisive force

in the process of soci@hange, has developed the current political systeMietnam All
authorities belong to the people and they implement their power through the State; the State
manages society by the law under the leadership of the Communist Péiegynaim

The Socialig Republic of Vietnam is the central organization and a pillar of political system,
implements the will and the power of the people, represents for the people and responsible for
the management of all social activities and the management of externaleandliaffairs.

The National Assembly is the highest representative body for the people, and the highest
12




state authority unit oVietham The National Assembly has 3 major functions including
policy-making; decision of significant issues of the countng aupreme monitoring to dhe
state activities.

The National Presidentis the state head, represents for the nation in term of internal and
external affairs and is assigned by the members of National Assembly. The Constitution
clearly regulate that tre National President has 06 tasks and authorities, in which the most
important ones are announcing the Constitution, law, and ordinance; commanding the
People's Armed Forces and being served as Chairman of the Council of Defense and Security;
requesting tb National Assembly to elect, and dismiss the Vice President, Prime Minister,
Chief Justice of the Supreme Court, the Head of the Supreme Procuratorate.

The Governmentis the highest administrative unit of the state of the Socialist Republic of
Vietnam the term of the Government complies with the term of the National Assembly. The
government manages the implementation of tasks on politics, economy, culture, society,
defense, security and foreign affairs of the state; ensures the effect of the Statentrahta

local level; ensures the respect and compliance with the Constitutions and law; promotes the
peopl ebs ownership in the cause of national
and enhances the livelihoods and cultural life of the conitywuThe Government consists the

Prime Minister (the Constitution regulates that the Prime Minister must be the member of the
National Assembly)the Deputy Prime Minister, the Ministers and other members.

The Peopl ebs tCloar Supr esrndQuoBuerstp,l etbhe | oc al P
Military Court and other courts established by law. They are the judicial organ of the Socialist
Republic of Vietham In the special circumstance, the National Assembly can decide the
establishment of the Special Couburing the trial, the jurors have similar rights and are

i ndependent with the judges and only obey
excepting for the circumstance regul ated b
decides dependinghdhe majority.

The Peopl eds superwsesutimedawccongltamce of the ministries, ministerial
agencies, local authorities, so@oc onomi ¢ or gani zati ons, peopl
implements prosecute rights and ensures that the riegdadre strictly obeyed and unified.
The Local Peopl ebs Procuratorates, t he mil
implements prosecute rights within the responsibility regulated by law.

The socieeconomic political organizations and commury associationsare the
organizations representative for the benefits of the different communities which participate in
the political system compliance with the principles, purposes, and the natures of each
organization. InVietnam there are 05 sodcipolitical organizationsincluding Vietnam
Fatherland Front, Labor UnioNietham Women's Union, Ho Chi Minh Communist Youth
Union, and War Veterans' Association. There are many other social organizations and
community associations. The organizations playgaiicant role in the struggle for national
independence in the past. In the cause of national development and protection, the
organizations have significantly contributed in implementing the policies of the Communist
Party and the Government dietnam

2.1.5.Society

Health: According to the investigation in 2013, the avelidgexpectancyf Viethamb s peop | ¢
was high in which 70.%0r maleand75.8 forfemale. The mortality rate of children under 5 years

old is 19/1.000. Increased rate of average |adipu in the period of 2022013 was 1.05%/year,

and is expected to reach 1% of expected goals by Fetflity ratewas 1.99 infants/women in

2011, 2.05 infants/women in 2012, and 2.02 infants/iwomen in 2013. The number of the public
clinics in 2013 wad3.120; the number gdatientbeds (excluding the healdtation3 in 2013
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reached 283,00@n average, one thousand peopsx 25.5 beds; the number of doctors gained
75,000 peoplepnaverage, thereere8.4 doctors in a thousand people.

Education: Accaling the investigation in 2009, the population rate over 15 years old with
literacy is 93.5%. Among the population over 5 years old, 24.7% of population is in school,
70.2% of them finish the study and only 5.1% never go to school.

Poverty:Povelty rate rapidly decreased from 58.2% in 1993 to 9.6% in 2012; 7.6% in 2013;
6% in 2014.

Human development: According to the figsine 2003,humandevelopment index dfietnam
ranked 112 among 177 among other countries in the world; the sex developsheamniainked

87 among 144 countries; the poverty index ranked 41 among 95 countries. According to
UNDP, Vietnam ranked 121 among 187 countries and territories in term of human
development in 2013 and 2014. It meahat Vietham has average rank among other
countries in the world.

2.1.6.Environment

Currently,Vietnamhas been in modernization and industrialization prodéss development
activities of industry, transport and construction hgeeeratedarge amount of wastend

other releasemto the envionment.Although n 1995 Vietnamonly had 12 industrial zones,

by June 2010 there were about 253 industrial zones established by decisions of the Prime
Minister in which 171 industrial zones habeenoperated. By 2014Vietnam had 295
established indusal zones with total natural land areas of ®#usandha in which 56
thousand ha of industrial land area could be hired, accounting for 66% of total natural land
area. Among them, 212 industrial zones hla@enoperated with total natural landear of 60
thousand ha and 83 industrial zorfesve been in the process of compensation &ond
clearance and construction with total natural land area oth@dsandha (Ministry of
Planning and Investment, 2014)

To servefor the socieeconomicdevelopment, theise ofchemicas is very importantnot
only in production andservice butalso in daily life. According to the statistics of the
scientists, about 5 to 7 million chemical substanbese been identifiedover 80,000
substancebave beemsed in production andtheractivities; over 1,000 new chemicdlave
beenannually recognized and produced.

Recently inVietham it has been able to see the huge sisk human health and the
environment from emissions of hazardous chemicals or the papnase and disposal of
pesticidechemicals which have caused serious environmental pollution. It is expected that
total quantity of annual use Mietnamreach9 million tomes, in which 3 million tones are
fertilizers and 4 million tones are petrolem products. In the recent years, the wude
chemicals and chemical safety becona@semerging issue of the world andietnam in
which chemical emissionare of key relevanceThe chemicals include toxisubstances
containedin furniture, paper shoes, praucts servinghumanlife such as clothing, foods,
furniture, computers, telephones, vehichkhich have beerand still arediscardedinto the
environmen{mainly landfills and dumps)The chemicalarereleasednto the environmenat
the production procsses, duringhe use phase of products and at the end ofdifdisposal
and recyclingReleaseare into air andhroughwastewatepr assolid waste Adverse effects
are air pollution, acid rainpollution of surface and groundater, accumulation in sBments
and soilsand harmsto the humans as well as affecting fauna and fleoludingwild life.

In the industrial sector, the mining, especially gold mininglbessnoperatedn uncontrolled
manners, without a consistent planning, which leathe isk of toxic chemical penetration
into the environment, especially high risk of penetration intativ&king water and irrigation
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water. Furthermorenanycement plants haveeendeveloped in order to meet the demand of
construction in the urbanizatigrocessof the countryCementkilns in Viethamare mostly
using coal as fuel. Besidethermal power plants using coahetal recyclingvillages and
waste burial areas are the main sosiafetoxic chemicaincluding POR release Therefore,

it is emphasize that thee is a highrisk of toxic chemicareleasefrom mineral exploitation,
production ofbuilding materials, coal burning and waslisposal According to the survey of
MONRE in 2009, thereleasesources of meury fromexhaustsand solid wastes of the above
facilities have beenidentified andit requires adetailed andin-depth assessment otheir
potentialnegative impacts on the human health. This is especially important Wagram
signed the Minamata Conwigon on mercury.

Anothersource of toxic chemical iiethamwhich is of high concern now the electronic

waste including fridges, asonditioners, microwaves, fluorescent lamps, washing machines,
computers, mobile phones, television, and audio eqempnetc. WEEE contains residual,
persistent, and toxic chemicals including heavy metals such as nickel, chromium, mercury and
POPs and othesrganic pollutants such as polychlorinated biphenylsleteld brominefire
retardant chemicals. WHHs now conglered as the fastest growimgaste streamexpected

to increaseto globally50 million tomes per yearwith associated releases in particular from
nonBAT recycling However, many people Viethamhave notyet recognized the dangef
therelatedtoxic chemicalsand releases

The rapid development of all industrial sectors in the whole cpimttausing an increase in
releaseof toxic pollutants and chemicalas main sourceof pollutionin soil, water, and air.

- Air;

Recent assessments indicated tha air quality inViethamhasbeen strongly affected ke
socioeconomic development activities (industrial production, transportation, sdrusieess,

etc) have posedegative impacts on the community health, causenlagmaental pollution and
influenced the sustainable development target of the country. Meanwhile, environmental
protection and pollution contrah Vietnam isweak andinsufficient due to thelack of legal
framework and economic tools andconsistentlatdbase systerfor air pollution management

and control.The gstem of statistics, registration, and inventoryfiseed and mobile release
sourcescau®d environmental pollutions inadequatgleadng to late updats of changes and
process of air emigsn in particular and air quality in general. When environalentidentsor

air pollution occur, the management agencies have difficulty in timely assessing and analyzing
or clearly identifying the reasons and solutions. The inspeatidncontrolof air pollution has

not been implemented regulartiie mechanisrof environmental pollution control has not been
consolidated anits efficiency has not beeansured.

- Water:

Water pollution is another emerging problem iMi et n@aovess of socieconomic
development. According to the monitoring data, concentrations of orgabgtances the
riversandcanals in the urban areas are at the high lexet¢eihg the permissible standards
several times. The parameters of ammonium, COD, BQIhd Coliform exceed the
threshold from dozens to hundredftimes.

- Soil:

In the passoil environment was not welddressedh regulations. It was often included in the
land use management. Recently, recognizing the soil pollution situation, Vietnam
Government &s issued some policies and regulations for improvement. In 2010, the Prime
Minister adopted the Plan on Handling and Preventing Environmental Pollution caused by
persistent plant protection chemicals in the whole country by Decision No/QDB46lI'g
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datedOctober 21 2010. In 2012, the National Target Program on reducing pollution and
improving environment in the period of 202015 was approved by the Prime Minister in
Decision No. 1206/QEXTg dated 02 September 2012. From these legal documents, many
proects and activitiesocusingon treatment and remediation pblluted areas have been
conducted.

In law level, recently, soil environment has been puSecttion 3on Protection of land
environmentof the Law on Environment Protection 201ZFhe setion regulates the
requirement in impacts assessment to the soil environment in implementing projects,
activities. It also requiresnvestigating inventories of soil pollution to remediate. With
principle provisions, this section has provided legal bésisdevelopment of policies,
strategies and other regulations to protect soil environment as well as rehabilitation of
polluted areas in Vietnam.

Along with the pollution of water and aispil pollution is an alarming problem, especially
due to the use adgriculturalchemicals and fertilizers. Soil pollution not only negatively
impacts on agricultural production apdoducequality but also indirectly influences human
health and animals. The magauseof soil pollution isfrom agricultual chemicals and
chemicalfertilizers which hawe beengradually accumulated in the soil through seasdhe
secondsourceis from wasteof humanand industriahctivities (solid, liquid, and gasn the
other hand,soil is apart of the environment together with air, war and biology ring;
therefore, ithas accumulated pollutaniscluding POPs Additionally, metal mining often
causes high metal concentrations in the surrounding soil comparedadkyroundsoil
which leads to soil pollution. Recognizing the importarafesoil and demand of soil
preservation inVietnam state management agencigssearchcenters institutions and
universities have carried out initial researclaesl assessed the current status, trend and
causes of soil pollution iWietnam

2.2.LEGISL ATION AND POLICY FRA MEWORK

2.2.1 Environmental Protection Policies and Laws

Viewpoints of environmental protection and sustainable development are presented
consistently in the directions and development policies and laWgtfam

Vietnamadopted and nremulgated many policies and strategies on sustainable development
such as Resolution Nd1-NQ/TW dated November 12004,Directive No. 36CT/TW dated

June 251998, Orientation on sustainable development (21 Agenda) dated Aug@&0u7
National Envionmental Protection Strategy towards 2020 and vision to 2030; Comprehensive
Strategy on poverty reduction, Plan on fully handling units causing serious environmental
pollution, Action Program of the Government, ministries, sectors and localities to inmpleme
Resolution No. 4INQ/TW, National Plan on Environmental Pollution Control (2005),
National Strategy on water resource towards 2020, Strategy on solid waste management in
urban areas and industrial zones towards 2020, Plan to implement Stockholm @onventi
Green Growth Strategy 202820, Sustainable Development Strategy 2P020; Cleaner
Production Strategy in Industry towards 20a@rgeted Program for response to climate
change and green growth in the period26fl6 1 202Q Plan on handling and preving
environmental pollution caused by persist plant protection chemicals in the whole country, the
strategies on sector development such as industry, agriculture and rural development,
construction, health, transportation, fisheries, etc

Regarding to lgislation frameworkyVietnamfinalized many legitimate documents directly or
indirectly related to environmental protection. At highest level, there are Environmental
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Protection Law 1993, Environmental Protection law 2005 and the latest law is Envirohmenta
Protection Law in 2014. Based onigtioundation,the legislation system on environmental
protection has beerformed and continuously developed. The documents guiding the
implementation of Law have been developed alsdailed into the synchronized legal
framework on environmental protection. Additionallyjetham promulgated Land Law
(1993, 2003, 2013), Mineral Law (1996, 2005, 2010), Law on Water Resource (1998, 2012),
Fisheries Law (2005, 2014haw on Forest Protection and Development (2007), Business
Law (2005, 2014), Chemical Law (2007), the Penal Code (1985, 2009, 2015), Diecree
68/2005/NDCP on Chemical Safety, etc. Besides the adjustment of relations related to the
resource exploitation and usage, the rights and obligations to serve for thepoerd
purpose, there are regulations on environmental protection and sustainable development.

Concerning the chemical safety management (includingspGffetnam promulgated 06
Laws, 04 ordinances, and dozens of related legal documents. The activitigsdf export,
trading, and circulation of chemicals and chemical products have been implemented
according tahe regulations o¥ietham Vietnamhas continuously finalized the legal system

on environmental protection. The sanctions and economic measumgsying with market
economyhavebeen strengthened for pollution control and prevention.

Vietnam has reconstructed the institutional and administrative system to promote
environmental protection.MONRE was established in 2002, responsible for state
management of environment including safe management, pollution control of chemicals and
hazardous waste on the whole country. Almost all provinces and bawsestablished
Divisions of Natural Resourceshd Environment at district level.

In Vietham investment for the environment has been still inadeq¥a¢namhas direction

for strengthening and diversifying investment for environment including investment source
from state budget, private finance s@jrand international financial support. The research
and development activities on environmental protection baempromotedyet still limited

due to the lack of investment aadconsistensystem. CurrentlyVietnamhas reinforced the
socialization of avironmental protection.

Vietnam establishedan Environmental Protection Fund in June 2002. The Fund is the state
financial organization undévlONRE and under the state management on finandd @F.
Thefunctionsof the Fund are to mobilize domestic dondeignfinancial resources complying
with the regulations oWietnamin order to create investment fund for the environmental
protection activities as well as ftnancially support programsprojects, and activities on
prevention and handling of pollution, environmental degradati@hincidents causing large
scale impactat nationabkndor inter-regional level.

In recent yearsYietnam hasbeenactive and involvingin the international aaperation on
environmental protection at regional and international levels. CurreXitnam has
participated in many internationaonventionson environment (18 related international
conventionsand agreements) including Climate Change Conventionklssbno Convention

on POR, Minamata Convention on mercury, Kyoto Protocol, Clean Development
Mechanism, th@&asel Convention on the Control of Transboundary Movements of Hazardous
Wastes and Their Dispos&@pnvention on the Prohibition of the Developmeéntpduction,
Stockpiling and Use of Chemical Weapons and on their Destruction, Convention of the
International Labor Organization on the safety in the use of chemicals atmorig others

2.2.2.Legal documents on environmental protection

In recent yearsthe National Assembly and Government d&fietham has developed and
promulgated many legal documents on environmental protection directly or indirectly related
to PORB management as follow:
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- Law on Environmental Protection No. 55/2014/QH13 dated Jun2023.

- Decree No. 19/2015/NICP dated February 12015 of the Government dfietnamon
regulating in detail some provisions of Law on Environmental Protection.

- Decree No. 18/2015/NHCP dated February 12015 of the Government dfiethnamon
regulating envionmental protection planning, strategic environmental assessment,
environmental impact assessment, and the environmental protection plan.

- Decision No. 1216/QBI'Tg dated September 03012 of the Prime Minister approving
Strategy on National Environmenftotection toward 2020, vision to 2030.

- Decision No. 34/2005/QOTg dated February 22015 of the Prime Minister on
promulgating Action Plan of the government to implement the Resolution No. 41
NQ/TW dated November 12014 of the Political Bureau on @mnmental protection
in the process of promoting national industrialization and modernization.

- Decision No. 153/2004/QDTg dated August 172004 of the Prime Minister on
promulgating direction of Sustainable Development Stratefietnam(Agenda 21 of
Vietnam).

- Decision No. 81/2006/QDTg dated April 14 2006 of the Prime Minister adopting
National Strategy on Water Resource toward 2020.

- Decision No. 184/2006/QDTg dated August 12006 of the Prime Minister adopting
National Plan to implement the $tdolm Convention on Persistent Organic Pollutants.

- Directive No. 26/C¥TTg dated November 262007 of the Prime Minister on
controlling and asssing the implementation of plan and targets on natural resources,
environment and sustainable development.

- Decision No. 403/QBITg dated March 202014 of the Prime Minister adopting
National Action Plan on Green Growth in the period of 202020.

- Decision No. 577/QBI Tg dated April 112013 of the Prime Minister adopting general
plan on environmental protectiof the craft village towards 2020 and vision to 2030.

- Decision No. 1419/QB'Tg dated Septemb&7, 2009 of the Prime Minister adopting
ACl eaner Production Strategy in Industry

- Decision No. 1440/QB'Tg dated Octobed6, 2008 of the Prime Miister adopting the
Planning of building solid waste treatment area 3 in the key economic zone of the
North, the Central and the South towards 2020.

- Decision No. 1946 /QEOTg dated October 212010 of the Prime Minister adopting
Plan on Handling and Prewving Environmental Pollution caused by persistent plant
protection chemicals in the whole country.

- Decision No. 2149/QB'Tg dated December 12009 of the Prime Minister adopting
National Strategy on Integrated Management of Solid Waste toward 202%sandto
2050.

- Decision No. 76/QBIr'Tg dated January 11, 2016 by the Prime Minister approving the
National Action Program on sustainable production and consumption by 2020, with a
vision to 2030.

2.2.3.Legal documens on Chemical Management

A range oflegislation and related legal documents considering chemical management have
been developed and issued.
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Chemical Law 2007: Chemical Laapproved by theXll National Assembly, 2nd
Session, No. 06/2007/QH12 dated November ZID7. The Law regulates chenlica
activities, safety in the chemical activities, rights and obligations of the organizations,
individuals participating in the chemical activities, state management on chemical
activities.

Decree No68/2005/NDCP dated May 202005 of the Government ofietnamon
chemical safetyreplaced by the Decree No. 113/2017H3P);

Decree N095/2012/NDCP datedNovemberl12, 2012 of the Government o¥ietnam
regulating tasks, mandates, authorities, and organization of Ministry of darsdr
Trade;

Decree N01132017/ND-CP implementing Chemical Law dated Octob@y 2017 of
the Government to regulate in detail and guide the implementation of several provisions
of the Chemical Law;

Decree No. 104/2009/NCP dated Novembed9, 2009 to regulate list of hazardous
products and hazardous product transport by road vehicles;

Decree No. 163/2013/NCP dated November 12, 2013 to regulate the sanctions of
administrative violations in chemical field, fertilizer and industrial explosive madgg

Decision No. 26/2016/QOTg dated July 01, 2016 of the Prime Minister issued
Regime of response toxic chemicals incident;

Directive No. 03/C¥TTg dated Marcl®d5, 2013 of the Prime Minister on strengthening
the prevention and response to the toxiensital incidents;

Decision No0.851/QD-BCT on establishing Chemical Department with regulation of
tasks, mandates, authorities, and organization of the Department;

Circular No. 28/2010/TIBCT of the Minister of Industry and Trade to regulate in detalil
several provisions of Chemical Law and Decree No. 108/200&8RDlated October

07, 2008 of the Government to regulate in detail and guide the implementation of
several provisions of the Chemical Law;

Vietnam Standard TCVN 5507:2002 Hazardous ChemitaBdety regulation in
production, trade, use, storage and transport;

Circular No. 04/2012/TIBCT dated February 12012 of the Minister of Industry and
Trade to regulate the classification and labeling of chemicals;

Circular No. 20/2013/TBCT dated Augus5, 2013 of the Minister of Industry and
Trade to regulate the plan and measures of preventing and responding chemical
incidents in the industrial sector;

Circular No. 07/2013/TIBCT dated April 22 2013 to regulate the registration of
hazardous chemical @$or producing goods and products in industrial sector;

Circular No. 30/2011/TABCT dated August 12011 of the Minister of Industry and
Trade to contemporarily regulate on allowed quantity limit of some toxic chemicals in
the electrical and electronmroducts;

Circular No. 16/VBHNBCT dated April 252014 of the Minister of Industry and Trade
to contemporarily regulate on allowed quantity limit of some toxic chemicals in the
electrical and electronic products.
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2.3 ASSESSMENT OF THE STATUS OF POPS IN VIETNAM

2.3.1. Status of past, current and future import, export, production and use of POP
pesticides(Annex A, Part | chemicals)

a) Status of pesticide import

Pesticides management was first officially mentioned in the regulation in 1986 by the
Decigon No. 454/QD of the State Committee for Science and Technique on promulgating one
national standard on plant protectiofierms and definitions. Then, the Joint CircularNo.
04-TT/LB dated on November 211990 of the Ministry of Heavy Industry andimistry of
Agriculture and Food Industry on management, production, use and trade of plant protection
chemicals, the list of allowable plant protection chemicals has been mentioned. In 1991, the
first list of allowable plant protection chemicals was isshgdhe CircularNo. 208/BVTV-
KHKT/QD. Since then, the lists of allowable and forbidden plant protection chemicals have
been revised and issued regulatntil now, Vietham has banned the use of 14/15 types of
POP pesticides (except fonlordecongseeTable?2).

Table 2. Current regulations on prohibition of POP pesticides in Vietham

No POP pesticide Time of prohibition
1 | Aldrin 1992
2 | Chlordane 1992
3 | Dieldrin 1992
4 | Endrin 1992
5 | Heptachlor 1992
6 | Mirex 2011
7 | Toxaphene 1992
8 | 1,1,ktrichloro-2,2-bis (4chlorophenyl) ethane (DDT) 1992
9 | Hexachlorobenzene (HCB) 2007
10 | Chlordecone
11 | Alpha hexachlorocyclohexane 1992
12 | Beta hexachlorocyclohexane 1992
. 2011 (in health care) and
13 | Lindane 2015 (in agriculture)
14 | Technicalendosulfanand its related isomers 2015
15 | Pentachlorophenol (PCP), its salts and esters 2015

As a country withstrongagriculturalsector Vietham is a big market for pesticides. In recent
years, the amount of pesticides in Vietnam is growing fast. Aoupto existing regulations
(Circular No. 03/20&/TT-BNN on the list of plant protection drugs), allowable active
substances used in Vietnam is7r@84. According to information of the Plant Protection
Department Ministry of Agriculture and Rural Development, in the last 3 years, annual plant
protection chemicals imported was about 100,000 torirfesimport is still growingE.qg. the

total import of insecticides and pesticide in the first 11 months of 2013 was 69563 053,
10.99% higher than the same period in 2012.

Besides, there is a large amount of illegally imported pestioithésh are not controllecnd

might partly contain POP8ecause thproductionof synthetic chemicals for crop protection

has not metthe demand Vietnam still has to import many raw materials. Structure of
pesticides imported and used in Vietham has shifted towards markedly increasing the
proportion of herbicide and reduce the incidence and pesticides. In current use of pesticides in
Vietnam, there is about 4/% herbicide; 2622% fungicides; 2223% pesticides; remaining
drugs, growth regulators and other drugs as rodenticide, snail insectitlttesigh have
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been prohibited?OP pesticides are still floating on Vietham market duguggling.
The state of pesticides smuggling

Like many other countries in the world, the statepesticidessmuggling is complicated in
Vietnam. In Lang Son Province whose border is 253 km, the state of smuggling in general and
the pesticides oneisvey compl e x . Many pesticides which
manual were illegally transported through the border and were sold in the Tan Thanh, Loc Binh,
Ban Nga markets. A part of the amount of pesticides will be bought by the merchantsillThey

be labeled and distributed in many provinces in the North. These pesticides are often the old
generation which is highly toxic and banned. Many pesticides which have been banned since
1992 is still illegally imported and used in Vietnam. However,ameunt ofpesticides that is
seizeds less than the amount which is smuggling in the fact.

Mor eover, cause of the high benefit, t he s
sale the products which labels are dis honest, incorrect to thekesers misunderstand and
cause the bad effect to the human health and pets. The trend of people who like to use the
cheap pesticides with strong effect and do not care about the environment and human health is
a remarkable situation. This is one of thason that some of banned and out of list pesticides

are still on the market and cause the pollution for human health and the environment.

In the 2013, Lang Son Province has seized and destroyed 9,514 kg of out of list pesticides and
2,046 packaging. Thamount of Lao Cai Provinces 4,223 kg of pesticides and 18@ of
packaging MARD, 2014)

At present, in addition to POP pesticides have been banned, some added in 2009, 2011, 2013
and 2015 may still presence in the markaie of the typical casestisat in the early of 2015,
interdisciplinary inspection team of the Department of Agriculture and Rural Development
has inspected, found and seized the shipment of banned pesticides in Tien Phong, Me Linh
District. In the site on the behind of the stotteey found 41 bottles oéndosulfan(100g/

bottle) which is banned of producing, sale, using in Vietham

The information collectedrom Department of Custom and Department of Enviramme
Protection in provinces (not sufficient)y the Pollution Control Dgartment, Vietnam
Environment Administration when working with local authorities revieat about 5 tomes

of illegal pesticides were monthly seizdry the Custom Departmernh the Northern
provinces having borders with China, while ther@sa largeramount noteingconfiscated.
The process of seizure also showed thate were no descriptions of chemical composition
on labels ofmany pesticidesTherdore, to determine whether or not they contain BCtRe
pesticideshad tobe sampled continuousliyd it was very costly. In this regard, the continued
illegal import of pesticides, many of which contain BOBuch as DDT lindang, will
increase threats to the environment and human hdaith. to lack of resourcesn safe
storage and treatmenhormally, these pesticides are located in storage apéaSustom
Department and Department of Plant Protectarseveral years before treatment. Timay
cause the leakage and emission to the environment.

The causes for illegal import of a large amount ofipeesincluding counterfeit pesticides
include:

- Although the production of POP pesticides is illegal, production facilities have been
seeking cheap supplie®n the other handhe control of the government for the
chemical safety standards ssill poor. As a result, thejualities of much of the raw

8 The project Building Capacity to Eliminate POPs Pesticides Stockpiles in Vietnam. 2015. Report on current situation of
pollution caused by POPs pesticides stockpiles in Vietnam
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materials ar@ot known and they may contain POP

- lllegal imported pesticides are significantly cheaper than legal ones, thus creating a
motive for poor farmers to buy smuggladd partlycounterfeit pesticies

- Due to high toxicity, the pesticidesplaygood results in the prevention of pests and
diseases, therefore being trusted by users.

- Due to financial difficultiesand limited access to appropriate technologies and
collaboration between departments agegncies, the authorities face many difficulties
in disposal of POP pesticides stockpiles.

- The capacity of customs authorities, police, ghaht quarantinenspection are still
limited in arresting smugglers and confiscating illegal pesticides. Typicétle
examination of pesticides is difficult, especially in case the pesticides lose; label
therefore, it requires chemical testing, which is ttoaesuming and costly to identify
chemical composition. In many cases, even when a label is available,annet c
guarantee the information on the label is correct. The other difficulty is the lack of
storage. There is no extra spaceethe warehouse has been full.

b) The trade and use of pesticides

The distribution, trading and use of pesticides in Vietnamecent years have been much
improved; however, some weaknesses sifist stemmed right from the perception of
people. In the management of pesticides business, there remain many unregistered businesses
or seasonal retailers (drug stores, drug selppgits which do not meet requirements of
construction or specialization, selling with other commodities such as foodjug sellers

are ignorant of pesticides. All of these have been causing difficulties for management.
According to the Plant ProtectioDepartment, Vietnam has about 22,000 shops selling
pesticides on the market. Althouglesticides ar@a commaodity of restricted and conditional
trading, up to 20% of businessa®trading pesticides without certificates, which are mainly
small shops orhops in remote areas. Moreover, due tefiwed selling points and small
retailers, the investigation of specialized agencies faces many difficulties, whilel¢hef

local governments in the management of pesticidesnbaseen clearly expressed. The
qualification of drug sellers is low compared witgquirements

Besides, the use of pesticides by local people is also of high concern. Surveys in many local
places show that pesticides amatterdistributed and in small volurségo communities; thus,

it is difficult to control the quality, types of pesticides as well as packaging processes. Most
people buy and prepare pesticides in -safety manner, having potential of skin and
respiratory exposure. In addition, used bottles and packages containicigdpssire littered
unconsciously, poisoning cattle, poultry and humans and adversely affecting the environment.

2.3.2. Assessment dPCBs (Annex A Part Il chemical)
2.32.1. Lubricant and other performance al production and use in Vietnam

Waste trangfrmer oils and other oils partly contaminated with PCBs sometime enter
industrial oil recycling and can contaminate lubricant and other industrial oils or Yrease
Therefore it is important to have an overview on the lubricant oil sector and possible
contamination pathways and their control. Furtherm®®eBs oil has partly been substituted

with short chain chlorinated paraffin currently assessed in the POP Reviewing Committee.
Therefore a dort overview is given here with the need to further assess paten

9 Wijegunasekara B, Ranpatige D, Hewawasam V, Werahera SM, Azmy SAM, Weber R (2015) PCB inventory and
management challenge & progress in Sri Lanka. Organohalogen Comounds 77, 519-522.
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contamination (see action pléor PCBS.

Currently, the lubricant market in Vietham has been supplied by more than 30 manufacturers,
typically Castrol, Shell, Total, Chevron, Motul, PV Oilube, Petrolimex, Mipec, etc. For
blending oils, businessescigs on market segments of large volumes; whereas blending oils
with small volumes and requiring technical complexity are directly imported from the parent
companies or foreign partners. Import of specialized oil is often combined with other business
activities; therefore, there has been no statistical list. This type of oil accounts for 20% of oil
consumption. Consumption of lubricants (including greases) in 2013 in Vietnam was
estimated at 320,000 toes (PV QOil, 2013).

- Base oilincludingSN 150, SN 300SN 450 base oil and BS 150 base oil.

- Additives: Imported in the forms of synthetic or separate additives to be added to the
base oil in order to improve the properties of the lubricant.

9% 12% O Engine oil

B Industry oil
O Transformer oil

O Other

20%

65%

Figure 2. Proportions of lubricants

Industry oil
19%

Greases
2%

Vesel oil
10%

ransport o

Figure 3. Amount of oil by type
Source: PV Oil 2013
Production of lubricants by category

Engine oll is formulated and supplied on the market in largest volume, while industrial oil and
transformer oil account for only a modest proportion. Oil is used for the purpose of making
new and replacing equipment during maintenance. The classification of oil below underlines
the oils added with chlorine compoundscluding: Gear drives hydraulic oil, heat transfer
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oil, cutting fluids ail for power sectgroooling liquid

Regarding the dmosal of oil, waste oil after being replaced will be collected by recycling or
waste treatment facilities for the purpose of processing and¢erdn equipment or to be

used as fuel in industrial production processes, or to creafducts like gshalt, candles,

etc. and to be reused in industry, household and service. However, there have been no
statistics related to the use of these discardedyetl&nd the potential impact wfaste oils
containing PCBs has not been assessed

2.3.2.2. Inventory of PCBsin Vietnam

PCBs was not produced in Vietham; however, RGdhtaining oils were imported into
Vietnam in the period of 19601990 mainly in electrical equipment such as transformers,
capacitors, industrial equipment such as hydraulic liftingfy lpressure pumps, etc. Currently,
PCBs still exists in electrical equipment, industrial equipment, oil in storehouse, and some
PCBs havepenetrated into soil, water, lake and river sediments.

Cly 2 2' cly
N X7
g g5
PCB
Cl cl Cl Cl Cl
—~ )= ) G a@at
Cl Cl
Non-ortho PCB Mono-ortho PCB
PCB #126 PCB #156

Figure 4. General chemical structure of PCB and two typical PCB congeners

From 2005 to 2009, Viethnam had three units in charge ofsh@@Bntory, including Vietnam
Electricity, Vietnam Environment AgendyONRE and the Ministry of Industry and Trade
(MOIT). Most recently, irough the Project PGBVianagement in Vietnam deployed from
2010 to 2015, PC8&inventory has been conducted on the national scale, targeting at electrical
equipment both within and beyond the power sector, including transformers and capacitors,
industrialequipment andtockpiledoil.

2.3.2.2.1. The PCBs inventory results in EVN

According Vietnam Electricity, until April 1998, EVN has used over 17,688 tonnes insulation
oil, including non-PCB oil, oil suspected of containing PEBnd PCBs contaminated oll,
which were supplied from 17 different countries around the World

Transformer

Up to June 201547,766 oil samples had been quick tested 8r@D6 of them had been
analyzed by using GC/M3 he results showed that: ,824 quick analyzed samples (61% of

® The pr eseViteattniaom Eil ectricity ( EVN) w iot BoardP @& ESsiencen dectanalogynand t i SSu¢
Environment, Vietnam Electricity presented at the Workshop on Dissemination of information to journalists about the
persistent compounds and PCBs compounds held in Hoa Binh city from 13-14 January 2011.
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total analyzed samples) have PCBoncent r ati on - B0 ppnhand 1In944n g e
quick analyzed samples (equivalent to 4%) contain over 50 ppm of. R&EBMS analyzed
samples showed thadnly 562 samples of the abo¥28,824 quick tested samplésve PCB
concentration i BO ppnh 31 sampleg ©f the Blbold44 Buick tested
samplehavePCBsc oncentration O 50 ppm.

Discarded capacitors

There are 30,298 discarded capacitors were inventoried by EVN. Among these, 26,537
capacitors (guivalent to 87.6%) do not have information about types of oil or liquid used and
these were classified as PS£Buspected capacitors. In the remaining 3,761 capacitors
(equivalent to 12.4%), most of them (3,690 capacitors) were classified -#Qin

TU/TI and breakers

Statistical data of TU/TI and breakers inventoried are not available yet.
2.3.2.2.2. The PCBs inventory results in NEWiN

Transformers, electric equipment

In 93,846 equipment inventoried in 63 provinces/cities of Vietnwere are 35,948
equipment (38.3%) suspected PEBontaminatioft. By 2015, 4600 equipment hhbeen
sampledand50% ofthemhad been analyzedpalysisresults showdthat: 147 samples have
PCBsO -3 ppm, 7 sampleshave P€B 50 pp m.

Capacitors

The report of CS3/ISEA oVietham PCB Managemen®roject (2014) also shaad that
number of PCB suspected capacitors are 5,612, of which, 204 capacitors were manufactured
before 1995; 2,413 capacitors were manufactured in the period of209@6and 2,995
capacitors danot have related information. So far, the amount of oil contained in these
capacitors has still not been determined yet.

In addition, currently, companies, enterprises, businesses of major corporations are also
operating and storing 702 PE€Buspected edoment (including transformers, generators,
compressors, breakers, capacitors, devices used hydraulic oil, lubricating oil, etc.) that were
manufactured before 1995 and 70 equipment were manufactured in the period bR0996

Estimated amount of P@s suspected oil

The current status d&?CBs inventory by implementing agencies shows that the total volume
of oil contaminated with PC8of 550 ppm concentrations is 739 t@s, of 56500 ppm
concentrations is 589 tonnes, and over 500 ppm is hédon

In addition there are a huge number of capacitor oil, circuit breaker oil, industrial oil, oil
remaining in storage and a large number of EVN transformers of whick le@8s have not
been evaluated ydn addition,hydraulic fluids in the mining sector anther useand PCB

in open applicationkave not been assessed

Therefore the inventory needs to be extended to capacitors and other equipment, the
remaining transformers and potentially contaminated waste oils and continuously updated,
applying themethod of equipment records and labelling combined with sample analysis to
obtain sufficient and accurate data for a full R@®&entory.

31 pcBs Management Project. 2013. The final Report CS3/ISEA: National inventories of PCBs i Non EVN
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2.3.3 Assessment ofPOP-BDEs (Annex A Part IV and Part V chemicals) and HBB
(Annex A Part | chemical)

The brominatd flame retardants (BFRs) Hexabromobiphenyl and certain
congeners/homologues ofRentaBDE and -©ctaBDE two commercial polybrominated
diphenyl ether mixtures includindpe listedtetraBDE, pentaBDE, hexaBDE and heptaBDE
(PORBDES) were added to Annex A the Stockholm Convention d@OPsin 2009.

PBDE hasnot beenproduced in Vietnam, yet the country only produces, uses and disposes
materialslike electrical and electronic equipment and transport vehicles that are likely to
contain PBDE including listed®ORBDEs

2.3.31. Inventory of POP-BDESs in electrical and electronic equijpment

The inventory of POP-BDEs in electrical and electronic equipmeand related waste
throughout their life cycle from production to disposal lays a solid ground for effective
management and helps proactively deal with issues related to environmental pollution and
impacts on human health caused WQHABDEs. Data are collected on 6 EEE categories,
which include TV, mobile phone, telephone, fridge;anditioner and washing macies.

The preliminary inventory and estimategh the limited available dataset from 2002 to 2006
showed the flow of ®P-BDEs as described in Figube

(4 11

r Production

Use/Stock ! RAROLL
A4 oo s . 16.2 tonnes
J I'( 1
@ > Landfill: 6.2 tonnes I
POP-BDEs Disposal \ >| Incineration:2.1 tonnes I
(2002 — 2006) g 20.7 tonnes J e 2 4 ronnes |
) d

Figure 5. Mass flow of FOP-BDEs contained in electronic equipment in Vietnarit

The estimates afommercal c-octePBDE andrelatedPORBDES (total hexa and hepta BDE)
usedin EEEfor the period of 2002014 are showin the Table3 below.

In total several 100,000 tonnes of WEEE plastic are present in Vietnam which will need
environmentally sound managementluding the management of brominated PQRsher
flame retardants and additivegesent in these materials.

Overall this first inventorycombined with initial environmental and human monitoring (see
below) show that the increasing use of electronic alettecal equipment coupled with
manual recycling of electrical waste have caus@P-BDES contamination in Vietnam. In
addition, the risk of PP-BDESs release is present at landfills and storage and gathering sites
of discarded elgdcal and electronic egpment

32 Nip Update Project. 2015. Report of new POPs inventories
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Table 3. Estimate of POPBDESs quantity presentin electrical and electronic equipment
in the period from 2007 to 2014

Year Polymer volume; Estimate ofcommercial | Estimate of total hexa
tonnes* c-octaBDE; kg* and heptaBDE; kg
2007 337,762 477,513 257,857
2008 374,552 510,369 275,599
2009 424,977 458,434 247,554
2010 443,985 428,268 231,264
2011 475,926 473,598 255,743
2012 474,152 399,227 215,582
2013 511,518 476,431 257,272
2014 879,618 568,065 306,754

*total accumulated plastic aridtal accumulated PBDE (2014 include the previous year)
2.3.3.2 Inventory of PBDE in the transport sector

The amount of PBDE, here mainly the amount -gfeataBDE, in vehicles in Vietham has
been inventoried based on statistics data on the number olegemcuse, produced and
imported to Vietham in 2010 and 2011. The total amount of-BDPEs in the 1285739
vehicles in use (stock) were estimated @46 kg with approximately 350 kg importedthre
inventoried yearZ011).

Table 4. Recalculation of ePentaBDE present in the transport sector to the listedPOP-
BDE homologues (TetraBDE, PentaBDE, HexaBDE and HeptaBDE) for the relevant life

cycle stage¥
Distribution | PORBDESsiIn PORBDEs | PORBDEsin | PORBDEs
homologues|  vehicles imported®in endof-life disposed off
c-PentaBDE| currently in | vehicles in the| vehicles in thel in the past
use in inventory year| inventory year| fromthe
inventory year, 2011 2011 transport
2011 (in kg)* (in kg) sector
(in kg) (in kg)
Total c-PentaBDE 6542 352
TetraBDE 32% 2051 113 - -
PentaBDE 56% 3590 131 - -
HexaBDE 9% 577 32 - -
HeptaBDE 0.5% 32 1.8 - -

* from 2010 to 2011: Data not available.

In total also several 100,000 tonnes of plastic and foams are present in the transport sector
which need to managed thext decades including partly POPs (PBIPEs and HBCD) and
other toxic additives (other flame retardants, SCCP$afdies).

2.3.3.3 Inventory of POP-BDES in other minor uses

In this first inventory other potential uses dPBDEs (in furniture, texiles, insulation in
construction) were not assessed. Due to the lack of flammability standard for specific uses in
Vietnam, it can be assumed that the FEIPES use in furniture, mattress, textile, and carpet
industry are not existing or at least not siigaint. Further assessment would need a

BNip Update Project. 2015

#Nip Update Project. 2015

% please note that the imported vehicles are also included in the inventory GfdzNNB y i f &
categories are not summed up.

Ay dzaSkalt §¢
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monitoring approach.
2.3.3.4 Inventory of HBB

HBB was not specifically addressed in the inventory since the production volume is
considered small (approximately,060 tonnes) largely used in the 1970s in the U.S.
Therefore there is only very limited practical relevance. Since applications were in the same
use sectors (Plastic of electronics, PUR foams in transport) the possibly remaining HBB in
products will be managed together with the PEBIPES stocks and wastes.

2.3.3.4 Use of OP-BDEs HBB and HBCD alternatives

Currently it is not known what flame retardants are used in Vietnam (e.qg. in textile industry,
polymer production or constructionh addition, it is not known what alternative flame
retardants are imported products such as polymers or textiles. It is suspected that partly
DecaBDE is used/present in these articles and processes which is suggestedftiviteeg

In addition,HBCD listed in 2013 to the Convention might still be usedefe is an urgent

need to assess what alternatives are used in Vietnam and what alternatives would be the
preferredalternatives considering toxicity and environmental impacts.

2.34. Assessment with respect tBDT (Annex B Part Il chemical)

Vietnam has aver produced DDT. Before 1985, Vietnam used pesticide imported from the
former Soviet Union and the socialist countries (previously) with quantiti6s60 to 9,000
tonnes/year. According to statistied General StatistecOffice, from 1957 to 1990, thtotal
amount of DDT imported was about 240,422 nem only. However, during the stage of
agricultural development after renovation, the amount of DDT imported was highly increased,
it was 423,358 tames
imported only from the
Federal Republic of Russiz
during the period from 1992
and 1994.

The statistics of the Generg
Department of  Statistics
showedthat in 2012 and 201
Vietnam still imported goods
with code 290392HCB and
DDT) from China with the Es
import value was $ 238,00(
(2012) and $ 56,000 (2013).

In the healthcaresectorand Flgure 6. DDT stockplle in Hung Nhan cave Quang Binh
military in the pastVietnam province

had the high ratio of malaria carrieBDT had beerused since 1949 amwidely used in the
year of 1962, 1963 and 1981 (about 1,00(&sfyear). During the 1990s, malaria epidemics
occurred inthe broad area, so the amount of DDT imported into Vietnam increased
significantly, especially in the years of 1992 and 199Be storage, transportation,
distribution and use of DDT for malaria prevention along Ho Chi Minh trail were strongly
conductedn the period of 1958979 with estimated at 15,000 tonnes BDT

Pesticide is DDT which were stored mainly in the pesticide storage before 1990 and allocated
mostly in the North Central Province (84%) and Highland Provinces (14%). Since 1992, DDT

% project on Building capacity to eliminate POPs pesticides stockpiles in Viet Nam. 2015. Existing pollution situation caused by
POP pesticides stockpiles in Vietnam
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was banné for use in agdculture in Vietnam.However, DDT was still used for health
protection purposes until the end of 1994. In 1994, the Institute of Malaria, Parasitology and
Entomology stopped supplying DDT for the provinces, but in some locals still préserde

used DDT. By the year 1995, Vietnam officially stopped using DDT in controlling malaria
vectors.Due tomany shortcomings in management, the quantity of DDT was still being used
in combating malaria and other insects.

In Vietnam DDT (mixed with lindane) stockpiles still exiss (around 100 tonnesand
contaminated aredsee below POPs stockp#ection. Furthermore, DDT imported according
to ViethamGeneral Statistic Offices dat a s h o ul dapdropriate ¢omtroli f i ed t

2.3.5. Assessmenbf PFOS(Annex B Part Il chemical)
2.3.5.1. Status of PFOS management in Vietnam

PFOS is not produced in Vietnam; however, it is imported into the country and used in many
areas such as industries, business and households.

In reality, there have beemmegal documents directly regulating the management of PFOS in
Vietnam. However, Vietnam has developed and enacted a number of legal documents related
to indirect management of new POP compounds (including PFOS) as follows:

- Law on Environmental ProtectionSpecifies that substances with high toxicity,
persistence, high ability of transport and accumulation in the environment, negative
impacts to the environment and human health must be registered, investigated,
inventory controlled, assessedkrimanaged and disposed.

- Law on Chemicals 2007: POP chemicals are on the list of import restrictions and
conditional business.

- For electrical and electronics appliances, Vietham has no specific provisions for PFOS,
eventhough it has regulations on pernids concentration of heavy metals (Pb, Cd,
Hg, CF"), polybrominated biphenyandPBDEs.

- For firefighting materials, the Police Departmeoft Fire Fighting, Prevention and
Rescue currently merely recommends the use of chiemioder the Montreal Protocol
(restricting ODS substances). Despite no regulations on the use of PFOS in firefighting
foams, this sector has recommended the reduction and gradual replacement of the
bromide derivative compounds.

- For textile and civil plagt, there have been no regulations for this issue. When
importing materials from abroad, importers use standards or regulations of the exporting
countries for plastic or fabric materials.

2352 PFOS inventory in Vietnam

PFOS and PFOSF are fully fluoaited compounds and generally known underrtame of

PFOS were added into Annex B of the Stockholm Convention in 2008y are commonly used

as salts or incorporated into larger polymer. PFOSF is used as an intermediate to produce different
PFOS relategubstances (precursor®OS have been used in a wide range of industrial and
consumer applications and products since 1950s with major the1970 to 2002

The perfluorinated carbon chain has both hydrophobic and lipophobic properties. They can
repelfat, dirt andwater. These unique properties make them valuable for various industrial
and consumer applications as surface active substamciestries have been identified in
using PFOS areElectronic semiconductor, metal plating, rubbedaplastic, photomaging,
petroleum and mining. Major consemproductswhich may contain PFOS are rdhetic
carpet,treatedpaper, textile, furniture, leather and coating produ€tee main producing
company 3M in 2000 announces the phase out of PFOharmtoduction amount dropped
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from approximately 400 tonnes to about 100 to 200 tonnes mainly produced in China with
minor production in Germany. However, still PF@&d related substances &end in high
concentration in different environmental sanspté surface water, sediment and biota, breast
milk and food.PFOSis practically nordegradable under environmental relevant conditions
and therefores highly persistent. Several of them are considered toxic andddomulative

in the environmentAccording to Article 15 of the Stockholm Convention, every four years,
parties produce/use PFOS have to report on PFOS elimination progresst iBhnscessary

to inventory PFOS. Vietnam conducted preliminary PFOS inventory to have initial
information on FOS.

PFOSpreliminary inventory

The assessment apceliminaryinventory of PFOS in Vietnam was conducted in 2015 based

on main activities:Assessmenbf import, use and release of PFOS based on data of
consumption products, chemicals and spzad products may contain PFG8 estimate

volume of products contain PFOS and PFOS amount following the Guideline for PFOS
inventory of the Stockholm Convention; assessment of use and storage products/wastes may
contain PFOS; assessment of PFOS releadeP&OS contaminated ared$ie results are
showed in the followingablée’:

Table 5. Results of assessment and inventory of PFOS
Estimated PFOS

No Articles ) Note
amount; tonnes/year

1 | Textile and upholstery 0.11- 3.45 | Period 0f19982013

2 | Paper and pagrboard 0.2-4.8 | Period 0f19982013

3 | Chemicals (i.eorganic composite 0.062

solvents and thinners, not elsewher
specified or included; prepared pair
or varnish removers)

4 | Firefighting foam 10-15 | Period 019982013

These estimatdsave uncertainéissince it was based on importatidata thahave shown to
lead to an overestimation of PFOS le¥el®n theotherhand,there is no quantification of the
several potential industrial users.

Major PFOSuses in Vietnam are likely firefighting foaand chromium platingln addition,
oil drilling, aviation hydraulic fluidsinsecticidessurface tread materialscould be current
usesand they are needed for further assessment

In Vietnam, there are nearly 150 establishments working in metal plating, ih albout 30%

is chrome platiny. Besides, there are metal plating facilities at household scale which have
not been registed. These establishments are potential sources of PFOS emissionlgspecia
the survey conducted in 2015 has found the existence @SRk wastewater and sludge of
plating companies.

Furthermore PFOS, PFOAandotherPFAS have ber foundin surface water, groundwater,

soil, sediment, sludgeyastewateand even fish. kdepth data on the weight of each group of
articles and chemicalsontaining PFOS as well as data on concentrations of PFOS has not
been adequately investigated. The existence of PFOS in the environment has been examined
based on only a modest number of sampléss shows the high risk of use and emission of

37 NIP Update Project. 2015.

38 Korucu MK, Gedik K, Weber R, Karademir A, Kurt-Karakus PB (2015) Inventory development of perfluorooctane sulfonic acid
(PFOS) in Turkey: Challenges to control chemicals in articles and products. Environ Sci Pollut Res Int. 22, 14537-14545

%9 Vietnam Yellow Page. 2015
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PFOS from industries and use of articles containing PFQBerefore, a national PFOS
inventoryprogram and activities and projects for management and reduction of PFOS should
be conducted in the future

Use of PFOS alternatives

For almost all applications of PFOS altatives are available. For Vietham the area of
potential PFOS use atextile, fire-fighting foams, chromium platingviation hydraulic oll
andoil drilling operation For theseapplication alternativeare available

Alternatives to PFOS containing adims are globally available anthn also be used in
Vietham For chromium plating alternatives might be available but still also industrial
countries have listed exemptions.

In oil drilling, the chemicals used as additives in oil wells drilling were obdainem
companies working in the field of oil exploration and production. For the specific
improvement of oikextractionthe use of PFO not specific and therefore there should be a
range of alternatives.

2.36. Assessment of unintentional prduced POPs Annex C chemicals)

Unintentional POPs listed in Annex C of the Stockholm Conventiolude PCDD/PCDF,
HCB, PCB;, PeCE and PCIN.

z z
Clﬂ:G_CIy cu—: |I /@—ay
N N

PCDDs PCDFs
Cl
Cl Cl Cl Cl
Cl N o) N Cl Cl Cl
2,3,7,8-TCDD 1,2,3,7, 8-PCDF

Figure 7. Chemical structure ofdioxin, furan and two typical toxic 2,3,7,8substituted
PCDD and PCDFcongeners
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Figure 8. Chemical Figure 9. Chemical Figure 10. Chemical
structure of PeCBz structure of HCB structure of PCNs

The Stockholm Convention requiré®artiesto take measures to continuously reduce and
eventually eliminate the emissions of UPOBpecifically, the Convention requires Parties to
adopt at least the following measures, in order to reduce the total emissions from human
caused sources of eachemical listed in Annex C, with the objective of continual reduction
and ultmately eliminate, if possible:
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- Develop an action plan or regional or s@gional action plans. The action plan must
include Reviewingthe current emissions and prciiens for the futureevaluaing the
effectiveness of laws and policies related to the control of such emissads
implemening education, training and awareness raising about $rR@ssion control
action and strategy.

- Encourage the application of bewailable techniques and best environmental practices
(BAT/BEP) to reduce emissions of the substances in Annex C. When applying
BAT/BEP, Parties should consider the general guidance on measures to prevent and
reduce emissions in Annex C and guideline8&d/BEP, to be adopted by decision of
the Conference of the Parties.

- Encourage the development and, if appropriate, request the use of substitute or
renovated substances, products and manufacturing processes in order to prevent the
formation and releasd ohemicals listed in Annex.

- Apply the emission thresholds or operational standards to fulfill its commitments
towards the application of best available techniques specified under this section.

For assessment of UPQ®IPeleases, Vietnam conducted the ineeptusing the 2013 version

of the ATool kit for Il dentification and Quar
Unintentional POPs under Article 5 of the Stockholm Convention on Persistent Organic
Pollutantso of UNEP. hakbeen suryeped and inventoeylresudtssage s ¢
presented as follows:

2.36.1. Inventory of PCDD/PCDF
2.36.1.1. Inventory oPCDD/PCDFfrom wasteburning

PCDD/PCDF emissions from open burning

activities in Vietnam are identified based on
national statisticsof incineration operations,

methodologies and emission factor values
through means like air, soil, water, products
and waste (depending on operation types)
referenced from Toolkit 2013. The ope
burning in Vietnam is divided into 02 major,
categories, inclding biomass burning andgi
waste incineration.

In Vietnam, open burning of agricultura SR NS s
wastes, landfills, forest firdllegal burning and Figure 11. Simple brick furn ace
other open combustion in rural and craftsm s sl
villages are quite popularRecently, open [#% 5%
burning of agricultural wastesstaw) has o,
become common. It causes severe o
environmental issues. According to data
national inventory for dioxin/furan by UNEP,
these activities have average release at 22.6

TEQ/year during last six years (20@612y° =t SR, T
Qly g y ( ) Figure 12. Waste open burning

ey

The amount of dioxins/furans rekminto the
environment in Vietham over the years from 2002@32 by open burning including with
major release from Vste conbustion at landfills and dumping sites released the highest

40 Open Burning Project, 2015
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level, accounting for about 61

63% of total emissions from Dioxin/Furan emission invetory on open burning
open burmg (Figure13)“. in Vietnam
2012
Figure 13.  PCDD/PCDF _ 2784
emitted from open burning in 27,53
Vietnam in 20072012 2010 2717

2009

In Vietnam currently, one of the g0

sources of emissions Of2007

26,23

25,82

dioxins/furango the environment 25,26

is from solid waste incinerators. 0 5 10 15 20 25 30
Districts and communes tend to Total emission (g TEQ/year

investin solid waste incinerators W Waste open burning " Artisanal brickyard

W|th Sma” Capacity for handling Agricultural waste burning Forest fires

domesticwaste. By 2015, according to provincial reports, the country has about 50 solid waste
incinerators, mostly small incineratokgéth treatment capacity below 500 kg/hdtre technical
quality of the waste incinerator is not sufficient. s about 2/3 inmeratorsaremanufactured

and assembled in Vietnam

The investment in incineratorsvith small
capacityis temporarya solution contributing to\
addressthe problem of solid waste generated
especially in rural areas. However, sormok
these incinerators does not have exhaust
treatment systems and no emission sampling
points; noappropriatedesign,emissionrecords
and related documenation Many smaltscale
incinerator construction investmentn the
province led to the waste scatteaatidifficult
to contrd emission of secondary pollution.
Even with a number of largeapacity
incineratorsthere havehe current problemesf non-optimal sorting, feedingand noenergy
recoveredjneffectively pollution control The leachate collectiomnd treatmensystemand
thehanding of the smellarealsonot appropriate

s AP A

2

Figure 14. Domestic waste

Through the survey, the fact that many incinerators not high treatment efficiency, emissions
arising not been strictly controlled, risk of dioxins/furans emission.

Research byiethnam Environment Administtimn (VEA) implemented in 2012015 period
discovered dioxin/furan emissions of hazardous waste incinerator at concentafidns20
ng TEQ/NM.

2.36.1.2. Inventory oPCDD/PCDFemission from steel manufacturing

In 2010, although the design capaafythe steelmaking facilities in Vietnam was 8.8 million
tonnes, the total output of steel and steel billets actually made was around 4.63 million
tonnes/year. In recent years, Vietnam's steel industry has seen a high growth rate, over
18%/year. Accordingo the forecasts of steel demand in the economy and the targeted output
of the steel sector for the period 202020, the output of steel and steel billets of Vietnam in
2020 will double increase compared to 2010, i.e. about 9 million tonnes/year. éor th

NP Update Project. 2015
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technical objective, Vietham will have 40% of the steel produced by EAF furnaces equipped
with dust filtration systems and 60% by BOF medium and high frequency furnace installed
with emission treatment system by 2020.

Table 6. PCDD/PCDFrelease into theair and residues from steeproduction in Vietham
in 2010 and projections for 2020

No. Technology Capacity | Weight of emissiorfg TEQ/year)
(tonnes/year) Air Residues
Year 2010 4,633,000 8.813 38.985
1 | Dirty and poorly controlled stee 150,000 1.500 2.250
scrap
2 | Clean or dirty steel scrap, or iro 2,423,000 7.269 36.345
having filter cloth behind furnace
3 | Clean or dirty steel scrap, or iro 260,000 0.026 0.390

EAF furnace equipped with AP
system; or BOF furnace

4 | Blast furnace with APC system 1,800,000 0.018 ND*-
Year 2020 (estimated) 9,000,000 11.894 56.175
1 | Dirty and poorly controlled stee 100,000 1.000 1.500
scrap
2 | Clean or dirty steel scrap, or iro 3,600,000 10.800 54.000
having filter cloth behind furnace
3 | Clean or dirty steescrap, or iron 450,000 0.045 0.675

EAF furnace equipped with AP
system; or BOF furnace

4 | Blast furnace with APC system 4,850,000 0.049 N.D*

*not determined
Inventory of PCDD/PCDFrelease from steelmaking process based on actual measurements

Researcheby Vietham Environment Administration and the University of Natural Sciences,
Vietnam National University conducted in 2012 on 17 dioxin/furan indicators in 06 emission
samples and 04 fly ash samples at 02 steelmaking facilities show that: The totat obnte
PCDD/PCDFin emissions of the steel furnace was 0.048 ng TEQffonEAF furnace) and
0.166 ng TEQ/Nm (for BOF furnacg The total dioxin/furan concentration in fly ash of
surveyed steelmaking factories was 342 pg TEQ/g (for EAF furnaces) and) 325339 (for

BOF furnaces).

PCDD/PCDFemissions from 02 steel plants in Vietnam in 2012 were of4 5 e©g TEQ/ t
(for EAF furnaces) and O0.353 e€g TEQ/tonne
the default range specified by the Tool kit
on the technologyand slightlyhigher than the referenéevel specified in the Toolkityhich

indicates the risk of underestimation of dioxin emissions into the environment from
steelmaking operations from the toolkit. Thisquires further studies to supplement the
available database on emissions of dioximffuof the steel industry in Vietnam.

In addition to the above activities, dioxin/furan emissions were also evaluated for the
production of cement, paper and thermal electricity.

2.36.1.3. Summaryevaluation on the status BICDD/PCDFrelease in Vietham

PCDD/PCDFrelease into the environment in Vietham has been estimated based on national
statistics on the capacity and output of industrial activities and incineration and based on the
methodology and emissidactorsgiven by theUNEP Toolkit. The amount oPCDD/PCDF
released into the air, water, solil, products and wasteagbr Annex Il and somannex Il

34



sourceswith high potential ofPCDD/PCDFreleaseinclude: (1) waste incineration(2)
secondary metal productipr§3) uncontrolled burning; (4) cementopluction; (5) paper
production and (6) transportation is illustrated in Tatle

In this inventory a range of sources have not been considered including chemical industry and
chemical import. For thes®urcesmore assessment including monitoring is ndadéuture

The total amount of dioxin/furan emissions into the environment of Vietnam from industrial
activities and incineration is estimated to be 568 g TEQ/year. The activity that has the highest
level of dioxin emission is from waste incineratorghwihe emission volume of 465.7 g
TEQ/year, accounting for 82%; followed by metallurgy at 47.8 g TEQ/year, accounting for
8.4%. The emission volume of open burning, cement manufacturing, paper production and
transportation is 26.6; 17.9; 6.47 and 3.99 @Q)iear, respectively accounted for 4.7%; 3.2%;
1.1% and 0.7%. Although this is only estimated data using the default emission coefficient
specified by the Toolkit, it contains useful information about the level of dioxin emissions from
industrial activities in Vietnam. Moreover, the actual measurements from a number of surveys
and studies conducted by scientists, both domestically and ovdraeedetected the presence

of dioxin/furan in industrial waste sources and other environmental objectstiraiielnitial

data on inventory of dioxin/furan has been published; however, the database on the inventory of
these toxic substances in the country is still very limited and needs to be regularly updated in the
future. Table 7 above just shows the incomel&/POP emissions from 6 branches in Vietham.
Besides, recycling and production of ri@nrous metals have not been evaluated. With
operational characteristics of this sector in Vietnam with many small metal recycling facilities,
metal recycling craft vidges, emissions UPOP in this area should be focused for assessing and
implementing UPOP measures to reduce emissions.

Table 7. The amount of PCDD/PCDF release into the environment in Vietnam

No. Activity Weight of emission(g TEQ/year)
Air | Water| Soil | Product | Waste | Total
1 Waste incineration | 287.8 0 0 0 177.9 | 465.7
2 Metal industry 8.81 0 0 0 38.98 47.8
3 Uncontrolled burning | 24.3 0 0.87 0.37 1.11 26.6
4 Cement production 17.9 0 0 0 0 17.9
5 Paper production 0.006 0 0 0.657 5.33 6.47
6 Transportabn 3.99 0 0 0 0 3.99

Total 568

2.36.2. Inventory of PeCB

PeCBz may be formed umentionally from incineration and otheéhermal processes
organochlorine productioandotherindustrial activitiesnvolving chlorine The nventory of
unintentionalPe@z focused on burning activities: (1) solid waste burning; (@pmass
burning; and (3) coal burning.

2.36.2.1.PeCBzemission from waste combustion

Waste combustion is a potentially significant sourc@@CBzemissionsEstimation of major
wastes (Domeg waste, normal and hazardous industrial waste, medical waste) in Vietham
indicates that totalaste generated in 2014 was 30 million tonnes in which about 400,000 tonnes
were incinerated.By using PeCBz emission factor of 7.6°1Kg/kg referred to intmational
experienc€&, emission of PeCB from waste incineration in Vietnam is estimated at 30.4 kg/year.

42 NP Update Project, 2015
43 Bailey R.E. (2007). Pentachlorobenzene - Sources, environmental fate and risk characterization. www.eurochlor.org.
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2.36.2.2.PeCB emission from biomass combustion

Biomass in Vietnam is mainly agricultural residues such as straw, rice hulls, leaves and stems
of carn, cassava, and peanuts. Most agriculturaptmygluctshave been burned on fields, a
small amount has been used as fuels for cooking and other activities. The main agricultural
crops in Vietnam are rice, corn, sugar cane and peanut, in which ricenectmuabout 71%,

corn accounts for about 17%, sugane accounts for about 10%he statistical data on the
amount of burned agricultural byproduetsd PeCBz releaseom 2007 to 2012 are given in
Table 8. PeCE emissions from biomass combustion fro®02 to 2012 are compiled in
Table 8 with using PeCB emission factor of 1.18%1Rg/kg. From this table, the average
amount of PeCBz emissions from biomass combustion in Vietnam is 500 kg/year; this
amount is much smaller than the amount of 43,900 KgeafBzin Canada in 2007.

Table 8. Amount of burned agricultural residues and PeCBz emission from agricultural
residues combustion from 2007 to 2012 in Vietham

Year Agricultural by products Burned amount Amount Qf PeCBz
(tonnes) (tonnes) emissior(kg)
2007 7,760,774 3,880,387 458
2008 8,299,895 4,149,948 490
2009 8,293,293 4,146,647 489
2010 8,545,550 4,272,775 504
2011 9,026,829 4,513,415 533
2012 9,258,124 4,629,062 546

2.36.2.3.PeCBzemission from coal incineration

An unintentional emissions so@®f PeCBzis coal combustion. However, concentration of
Chlorine in coal is very small; the formation B&CBzfrom this source is much smaller than
waste combustion and biomass combustiReCBzemissions amount can be calculated from
the data on coal csumption in Vietnam collected from Vietham National Coal and Mineral
Industries Groupand using emission factor df.45.10° kg/kg extrapolated from HCB
emission factors from coal combustion (Bailey R.E. (2083 follows:

Table 9. PeCBzemissions from ©al combustion

No Year Amount of coal consumption(kg) | Amount of PeCBzemission(kg)
1 2012 39.38 x 108 57.1
2 2013 28 x 10 40.6
3 2014 29.6 x 10 42.9
4 2015 35x 10 50.75

2.37. Summary of future production, use, and releases of POPEs requirements for
exemptions

For the Partiesof the Convention to have roadmap for implementing safe management,
reduction and elimination of P@Rppropriately with the actual conditions, the Convention
allows itsPartiesto explain and register the need to contirthe use of POP substandes
listed exemptions.

According to Article 4- Register of specific exemptions of the Convention that prescribed:
All Partiesof the Convention have been allowed to register specific exemptions for chemicals
listed in AnnexA or Annex B. AccordinglyPartiesare allowed to use notification in writing

44 NIP Update Project. 2015.
45 Bailey R.E. (2007). Pentachlorobenzene - Sources, environmental fate and risk characterization. www.eurochlor.org.
46 NIP Update project. 2015
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to Secretariat to register one or more specific exemptions for chemicals listed in Annex A or
Annex B. All registrations of specific exemptions shall expire five years aftelatieeof entry

into force of this Convention with respect to a particular chemical, unless an earlier date is
indicated in the Register by a Party, or an extension is granted up to five years if the
Conference of the Parties decided to extend on the dfBpisority consideration for special
circumstances of Parties that are developing countrietransitional economy

Stockholm Convention noted that at the time of May 17, 2009, no Party shall relgester
specific exemption listed in Annex A concirg the chemicals of aldrin, chlordane, dieldrin,
heptachlor, hexachlorobenzene, and mirex. Therefore, in accordance with clause 9, Article 4
of the Convention, these chemicals will not be registered specific exemptions except
hexachlorobenzengsed as amtermediate in a closed system.

The Convention also stipulates that all the specific exemption in Annex A could be
implemented by the Parties registered the exemption under the provisions of Article 4, unless
the use of PCBs in the commodity as prescribedart 1l of this Annex; hexabromodiphenyl

ether and heptabromodiphenyl ether as prescribed in Part 1V; and pentabromodiphenyl ether,
and tetrabromodiphenyl as prescribed in Part V of this Annex.

Under the provisions of the Convention, there are notspegific exemption for the use of
old POPs listed in the Convention since 2004 (it over more than 5 years since the date on
which the Convention enters into force for these chemicals).

Therefore, as prescribed of the Stockholm Convention, Vietnam shatkgisterspecific
exemptions for production and use of 13 chemicals as following: Aldaipha
hexachlorocyclohexanepeta hexachlorocyclohexanechlordane chlordecone dieldrin,
endrin  heptachloy hexabromobiphenyl mirex, pentachlorobenzene toxaptene
hexachlorobutadiene

For DDT,lindane endosulfarand its isomers, and PCP, Vietnam has banned the use of these
chemicals, therefore not registered exemptionshiesePOPs

For POPBDEsS, the area with potential use of RBBEs in Vietnam is the mduction of
electrical and electronic appliances where plastic containing BIQES might be recycled. It

is also anndustry thais being developed in VietnarDatafrom the General Statistics Office
showed that in recent years, the production indexefectrical and electronic products is
higher than 100%, especially this index in 2014 was 135.2%. This reflects the shifting trend
of big electronics companies in the world from neighboring countries to Vietham. Up to now,
Vietnam has registered specifieexemption for tetrabromodiphenyl ether and
pentabromodiphenykther for recycling purposes within 05 years. In the coming time,
Vietnam should specifically assess the needs to use of some tB@erform register of
specific exemptions for hexabromodipherly ether heptabromodiphenyl etherand
decabromodiphenyl ethender the provisions of the Convention.

For PFOS:Accordingto the statistics on the import and use of products possibly containing
PFOS, which consists of main groups: Consunmedyxcts mainly are textiles and upholstery
fabrics, synthetic carpets, leather, paper and paperboard; Specialized products mainly include
insecticides and materials for fire extinguishers; Industrial chemicals such as uses in chromium
plating, waterproof materials, shoes polishes, chemicals and preparations containingr per
polyfluorinated alkylated substances (PFAS), reverted chemicals used in textile industry,
chemicals used in the paper industry, organic solvent mixtures, paint or varnish removers,
suffactants, imaging chemicals and the chemicals in the perhalogen form with fluorine and
chlorine only. The products in the consumer sector are tending to increase in Vietnam.

Up to now, Vietnam has not registered exemption for use of PFOS. Howesikeould be
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noted that at COP 7 in 2015, the Conference of Parties has decided to stop register of specific
exemptions for the production and use of PFOS for carpets, leather and clothing, textiles and
upholstery, paper and packaging, coatings and coating asgitirubber and plastic.
Therefore, Vietnam will not be registered specific exemption for the use of these chemicals in
the fields aboveTherefore, in the future, Vietham will carry out the detail assessment and
considerregisteringfor specific exemptiorof PFOS in accordance with provisions of the
Stockholm Convention.

For polychlorinated naphthalenes, currenttgreis no information on the status in Vietnam.
Thus, the need to ugmlychlorinated naphthalensfiould be assessér the production of
intermediate chemical in the manufacture of polyfluorinated naphthalenes including
octafluoronaphthalene).

For pentachlorophendkpecific exemption for the production and use of PCRititity poles
and cross armsYietnam hagust banned this chemicalrsie 2015. Thereforé& mightbe still
used in agriculture and some other purpaiesto unawareness of the uséfietnam needs
to assesthe need ofegistationfor the allowedspecific exemption of PC#r wooden utility
poles and cross arms

For hexébromocyclododecane (exemption for polystyrene foam sheets and polystyrene used
for extrusions in buildings), Vietnam should also assess the use areas to have appropriate
management measures and to decide on registered exemptions.

For hexachlorobenzene, fiseam should implement activities tietail assess the status and
needs to use to consider and register exemptions when this substance used as an intermediate
in a closed system

For SCCPsYietnam should implement activities to detail assess the statuseadd to use to
consider and register exemptiaacording to provisions of the Stockholm Convention.

Therefore, according to the provisions of the Stockholm Convention and the current
regulations of Vietnam, the followingOPswill be further assessefr possibleregistation

of exemptions:PFOS, HCB PCR hexabromodiphenyl etheheptabromodiphenyl ether
decabromodiphenyl etheédBCD, PCNsand SCCPs

2.3.8. Assessmenand information of POPs stockpiles and contaminated sites

Vietnam s probablyone of the countriesufferedmost effects of PORs. Most of negative
effects are related to the use of chemi@dlsused as defoliants during the Vietn&war and
their high contamination with dioxing.his affected large areas in the courdind a large
amount of contaminated peoplwith associated healtéffectsincluding genetic effects and
disabilities infollowing generations.

Still the populationcan be exposed #tO/dioxin and other POPsontaminated areadhis
also includes POP pesticides stockpile &lung Nhan cave in Quang Binh province and
hundreds oftontaminatedsites in Nghe AnQuang Binhprovinces. Remediationactivities
have started ahanysitesfor pesticide§ and for dioxin/AOcontaminated site

2.3.8 1. Pesticidestockpilesand contaminated sites
2.38.1.1 Pesticide stockpiles
There are few stikpiles left and mainly from historical use of DDT in militagriculture

4 Five-year implementation report on the pesticides contaminated sites in Vietham - footnote
48 R. J. Cooke GEF/UNDP Project on Environmental Remediation of Dioxin Contaminated Hotspots in Viet Nam. Independent

Expert Evaluation of Three Pilot/Laboratory Scale Technology Demonstrations on Dioxin Contaminated Soil Destruction from
the Bien Hoa Airbase in Viet Nam. March 2015.
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and medication purposd8ased on primary assessment of two main stoskpiles found in Hung
Nhan site, Tuyen Hoa, QuangnBi province and Nghia Trung, Nghia Dan, Nghe An
province, there are about 100 tonnes POP pesticides in total (mostly DDIindaude.
According to the Historical Development of Industry and Trade sector in Vietham report,
Vietnam producedindane in 1960svith the annual capacity an about 200 tonnes with the
lindaneconcentration about 13%\n assessment is needed to clarify if waste HCH isomers
stockpiles exist at thishemical productiorsite of Viettri Chemical Factorgimilar to other
production sit#. Another sourceeviled that in the period of 1984987, concentration of
HCH in wastewater in VieTri Chemical Factory was higher 120 times abovedlt@vable
leveF° indicating that stockpiles at site exists and furtheessment is needed

2.38.1.2.The status gbesticidecontamirated sites

There are many areas in Vietham where the stock of POP pesticides has posed or pose risks
on the environment and human heaklecording to the survey and inventory conducted by

the MONRE and the report of the Provincial People's Commit{@&C) up to 2015, there

are 1,562 sites where pesticides stockpiles were deposited in the whole country at 46
provinces and cities.

After implementation of the POP Pesticides Project in 2806, the definition and
caegaization of stockpiles and ctaminated sites have been finalizgguidancehasbeen
developed for assessment and management of pesticide contaminated h&tageneral
features of the areas are:

- Almost of the sites are notabat they were the storages of the agricultural and medical
chemical in the period of 19801990. The past holders of the storages are
cooperativesagricultural andorestry farmsandbottling, packaging facilities, chemical
distribution agency, and/or emical storage for epidemic prevention of the health. The
popular state is that the area is divided for the household, used for the other objective and/or
circulation. To the area remaining the storages, they are in deterioration because of the lack of
maragement and maintenance.

- All the sites are noted that they stored many types of pesticides including POPs (mainly
DDT, lindan@.

- After the dlor i chemical is banned in 1992, the remaining were landfill sparsely or
transported to other sites, or storedhwiit management/maintenance. Therefore, cause of the
storage deterioration by time, they spread out and pollute the surrounding land and water.

- They are noted to use pesticides containing metal such as mercury. The survey results and
reports of the pestides pollution to the VEA (as described above) also show that there is many
areas using and residing the chemical (such as: Falizan). However, the detail data of the chemical
(amount of use, incident in the process of operation, the amount of residestdkrg#ricting.

2.38.1.3.Environmental pollution caused by P&giesticides

Results of the survey and evaluation of the current state of environmental pollution caused by
plant protection chemicals in recent years hawealedmany existences as wels high risk
of PORpesticideso humanhealth and the environment.

Many former pesticides P@Fstorages, in which some storages contained pesticides with
mercury compourglthat are highly toxic and persistene(g. 1.5 tomes falizanis buried in

49 Vijgen J, Abhilash PC, Li Y-F, Lal R, Forter M, Torres J, Singh N, Yunus M, Tian C, Schaffer A, Weber R (2011) HCH as new
Stockholm Convention POPs i a global perspective on the management of Lindane and its waste isomers. Env Sci Pollut Res.
18, 152-162.

%0 The complete document of the National Assembly (Volume 2) in the period of 1984 i 1987
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the gound behind the Thot Not Plant protection station, Can Tho). Especially, in Nghe An,
pesticides disposal sites scattered during the war period are still causing serious pAlution
many sites, the concentration d?ORpesticides in soilvasup to thousads of ppm, DDT
residual in the soil excesses the limit thousand times. In many pllaeeate opeople living
aroundthe pesticides contaminatesitessuffered from serious diseases such as canatis
abnormally high. In some places, pesticidese penetratednto thesoil andthenleakedinto

the groundwaterWhen people dig wellshewater evernasthe smell of insecticide (as in Ha
Tinh, Bac Ninhand other placgs Thereare places, for example of this impact at Yen Son
District, Tuyen Quangrovince, where at least Jgeople have died or hawther diseases
possiblyrelated to a large source of DDT residual. In Da Nang city, there are tvemalidile
pesticide stokpiles where thesurroundingsoil is polluted These2 storagesare located n

Lien Chieu and Son Tra District. In Quang Nam Province, 02 storages contained pesticides in
the list of not allowed to use: 01 storage in Que Son and another in Nui Thanh district, Thanh
Xuan Commune.

The sites of stockpilesreworth moreconcernghanthe residuen the groundlue to bigger
size yetless control.They are known now after extensive inventory activities. However
because of different reasoms,some areadocal people are still livingnear the contaminated
sites and therefore they hawveen affected by POPs.

Pesticidesstockpilesare causing significant impact on public health and the environment in
these contaminated sitesThe pesticidesstockpiles weremostly built in the 1980s and
backwards wi t hou't taking i ntper stauctuceo anch foundsitioro fora g e s
preventon of potential contaminain. Moreover, the storagdsmve not been maintained and
repaied since then; thereforney have been seridysieteriora¢d Brokenfloor and cracked

walls, dilapidatedroofs no windows left, temporarydoors. There ar@almost no drainage
systens, the pesticides are washed away when it is heavy wairch caused ground water,
surface water and soil polluted in broad apeEssingdirect impacs on people health and life.

2382 PCBs stockpiles and contaminated sites and relateaqlution

Since 2006 there have beerseveralresearchs survey and assessmentelaed to PCBs
pollution in Vietnam Studiesncludedthe project "Investigate PGRolume, evaluate pollution
levels, andcconfinethe pollution caused by disposal BCBs and PCB-containingwasteon the
nationa scalé in 2009 and the project "Statistics and evaluate $&Bational level” in 2006
leaded by VEA; programlirivestigate andevaluate the management and patlatievel of
PCBs leakage" in 2008 of the Centre of Environmental Consultancy and Technulegy the
program "Investigation and inventory,screeningand assessment dhe current status of
electrical equipmenat 04 Power companies in Southern Vietham2008 and a number of
scientific studies conducted by local and international experts

In 2009, the VietnanEnvironmental Administration implemented the projektvéstigate
PCBsvolume, evaluate pollution levels, and confine the pollution causedspygsil of PCB
and PCRcontaining waste on the national scal&he project conducted surveys at 105
enterprises with 112 storage sites in the whole country and dakgses in 106 areas with a
total areaof about64,460m?’. In which, the largest are@asthe Red River Delta region with
28 points/215 samples, total area of0B® nf; followed by the Northeast region with 23
points/113 samples, total area of 5,680Mekong Delta region with 22 points/235 samples,
total area of 9,230fn Southeast region Wit14 points/159 samples, total area of 7,70m
North Central region with 09 points/131 samples, total area of 20678outh Central region
with 08 points/103 samples, total area of 8,80and the smallesvasthe Northwest area
with 04 points/63 sames, total area of 12,208mHighlands region 04 points/75 samples,
total area of 5,400n°. The projectsetcriteria to evaluate PGHollution levels according to
the sampling location as follows
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- Group 1: PCBconcentration below 5 ppm

- Group 2: PCB corcentration ranging from 5 ppm to 10 ppm

- Group 3: PCBconcentration ranging from 10 ppm to 50 ppm

- Group 4: PCB concentration ranging from 50 pprB00 ppm

- Group 5: PCBconcentrations higher than 500 ppm

The analysis results show:

- No areaswere contaninatedwith PCBs concentrations higher than 500 ppm

- Detect 04/10&reashaving PCBs concentratioa ranging from 50 ppm to 500 pprthe
Southeast regiohad 02 contaminatedreas(storage area of 32 toes transformer oil
with PCB; MBA Storage of Centesf Electric Testing under Ho Chi Minh City Power
Company; Red River Delta regidmad 01 contaminated site (Van Mon village, Yen
Phong, Bac Ninh) and South Central Coaatl 01 contaminated sitee$tuaryof Han
River, Da Nang).

- Detect 13/108areashaving PCBs concentrations ranging from 10 ppm to 50 ppm. The
largestnumber ofares wasthe Red River Delta region with 04 contaminated areas, the
next was the North Central region with 03 contaminated areas (including 01 electrical
equipment landfill belongingo Nghe An power transmission company), the ilaas
Mekong River Delta and Southeastern regions with 02 contaminated areas for each region.

- Detect 16/108areashaving PCBs concentrations ranging from 5 ppm to 10 ppm. The
largesthnumberwasin the Red Rier Delta region with Oareas followed by the Mekong
Delta with O4areasand the Central Coast area with &2as the rest area (East North,
North West, North Central and Southedstyl Olareafor each region.

- Detect 53/10&reashavingPCBs concentrabns less than pm. The largest regionas
Mekong River Delta with l@reas followed by the Red River Delta with 1&eas
Northeast region with 18reas Southeast region with G8easthe Central Coast with 05
areas North Central with O4reasand he lastwasNorth West region with Odreas

2.3.8.3 POP-BDEs contaminated sites and stockpiles
POP-BDEs stockpiles

POP-BDEs stockpiles are present in Vietnam nigim plastic from EEE and WEEE. The
volume of eOctaBDE in Vietnam is estimated &3.4 tonnes containin@4.2tonnes of POP
BDEs. This POPs stockpiled is contained in approximatgi$d tonnes of CRT plastic casings.

In addition a much larger volume of WEEE plastic is contaminated with DecaBDE which is
recommended by POPs Review Comneifte listing to theConvention in 2017.

The second stockpile of PEBDEs is in polymers invehicles. In total6.54tonnes of POP
BDEs are contained in polymers of vehicles in use. In addit®BCD listed in 2013 and
decaBDErecommendedor listing arealso contained in vehicles probably in a considerably
higher concentration according to screening results in Japanndéaed to be considered in
the future vianventoryactivities

POP-BDEs contaminated sites

PORBDEs are in particular released inespburning of WEEE plastic in nedBAT recycling

or other open burning scenarios, Furthermarenajor share of PBDEontaining materials
ends up in landfills. POEBDES can partly be leached from these materials in landfill leachate
or released via landfill fires.
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Some samples fromrét of suchsiteswith potential ®P-BDES contamination have been
sampled andnalyze&. Thetotal FOP-BDEs in sedimentdrom anarea of electronic waste
recycling in Hung Yertontained PP-BDEs inthe range of 1.311715ng/g. Sediments near
aplastic recycling village in Hanavere in the range of 22.5863.61 ng/g and samples close
to alandfill in Hanoihad ROP-BDEs levels betwee.76- 83.58 ng/g.

This first monitoring of ®P-BDESs at some potential contaminated sit@sshown that BP-
BDEs were present partly at high levels and need further assessboergntly no standards
for sdls have been developed which would defirso#d or sediment as contaminated.

2.3.84. PFOS contaminated sites and stockpiles

Major PFOS contaminated sites from experience in other countries are from the use of
firefighting foam in practice areas (e.g.arports, refineries, military installation) and where
PFOS has been used in industry (e.g. chromium plating or carpet and textile production) and
related landfills. Furthermoyealso municipal landfills contain today probably the largest
reservoir/stock of PFOS. Due to the water solubility PFOS is continuously released and
contaminate ground water and surface water from these contaminated sites/stockpiles.

A primary evaluation of PFOS&t a first landfill have been conductedthe framework of

Pr oj Bpdate Tlie National Plan on the implementation of StockhGbmvention on
PORs0. The PFOS levels in surface water sample taken at the pond and ditch near the Tay Mo
landfill in Hanoi ranged between.46-44.22 ng/l. The PFOA concentration at the site was
betweenl1.43-16927 ng/l Thesediment sample taken at the area tieadandfill hadPFOS
concentration of @4 ng/g and ®FOA concentration of.89 ng/g.

This can be seen adiest start for an assessment of PFOS contaminated sites. Of urgent need
is e.g the assessment of areas where firefighting foam has been used including the practice
areas at airports, military and large oil storages. Furthermapeas where PFOS has been
used in industries and related disposal sites e.g. from chromium platingesnadteresiudge

from chromium plating have been disposed.

2385. Agent Orangddioxin contaminated sites from Vietnam War and other sites
pollution

2.3.8.5.1 Agent Orang&lioxin contaminated sites from Vietnatfar

During the Vietnam War, the US milita sprayedhuge amounbdf herbicide over Vietnam
territory, on an area of about 2,631,297 ha (of which 86% was sprayed two times, 11% were
sprayedmore thadO times).According to Young (2009), the total amount of herbicides
brought into Vietnam was 79,4280 liters. By 1972, 25,200 barrels of Agent Orange
(equivalent to 5,241,600 liters) were brought back to U.S under Pacer vy Operation, the total
amount of herbicides used was 74,175,920 litditse total amount of herbicides was
76,954,806 liters, equalent to 95,112,688 kg (~ 95 million kg), in which dioxiantaining
herbicides occupied 67%, mainly Agent Orange with the amount of 49.27 million liters,
equivalent to 63,000 tomes".

There were 25,585 villages located in the sprayed area. Under theaipiogl conditions of
Vietnam, the area affected ljoxin was even larger because the spragesh wasoften

located at the upstream of the Truong Son mountain range. Due to rainy weather, rain water
spreadAgent Orange and relatedbain and caused paition to whole South of Vietnanthe
herbicide and dioxin spaljas causedn addition to the detrimental health effects on the
population alseserious consequences for the environment, degraded the ecosystems, reduced

51 MONRE (Office 33). 2013. Comprehensive report agent orange/dioxin contamination at three hotspots: Bien Hoa, Da Nang
and Phu Cat airbases
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the number of rare and precious anisrahd plants, as well as the biodiversity.

However, at "hot spots" area such as the former storage, loading and washing areas at Bien
Hoa, Da Nang and Phu Cat Airbases, the dioxin contamination was very high. In Bien Hoa
airbase the TEQ concentration oPCDD/Fs in soil and sediment varied from 7.662,000

and 171 4,860 pg/g dry wt, respectively. It should be noted that the guideline for necessary
remediation of the contaminated soil i900 pg/g TEQ and those for sediment is 150 pg/g
TEQ. Besides, PCD/Fs levels in fish ranged between 1.888 pgTEQ/g wet we?.

In Da Nang airbase, PCDD/Fs concentration in soil was frori386,000 pgrEQ/g which is

300 times thanstandard QCVN45:2012/BTNMT (1.200 pg TEQ/g). The concentration in
sediment collectechiseveral ponds near thet spotareas ranged from 636,800 TEQ pg/g

and the maximum TCDD level recorded in fish fat was 3,000B@/g (wet weight basis),

which is 100 times the acceptable fish consumption level established by Health Canada.
Moreover,some individuals who carried out aquaculture (harvesting fish and lotus) in the
contaminated Sen Lake near the hot spoesaneere found to have the high dioxin
concentrations in their blood ranging fromi20,230 pgTEQ/g lipid basis®.

In the past yearamany efforts to remediate/mitigate dioxinthme three hotspotexceeding
limits have been implemented.

Contaminated soil in Phu Cat Airbase was 7,500which was contained by secured
landfill with an area of 4 hectares at a depth of 1.2 to 1.4 elintnate the exposure of
dioxin. A monitoring system in this area is developed with the support by Czech Republic
Government. The landfill was handed over to MOD

In Da Nang Airbase, the mixing and loading arehe, former toragearea Sen Lakeand
Pacer vy site, with aotal volume of 73,000 frare contaminated with dioximnd required
remediation Soil and sediments were excavated and put into two closed piles-fide in
thermal desorptich.

According to USAID projections, the environmental reragdn of Danang airport currently
underway by a process known aspite thermal desorption (IPTD) will be completed in
March 2017 at an estewed cost of $88 million. This is $50 million higher than the original
projected cost of the projéttHowever, der finishing the first phase, nearly 150,000 of

soil, sediment should be handled, including approximately 100,G0Gwst be thoroughly
treated by technology IPTD and burial will isolate about 50,080@fnsoil, sediment dioxin
levels 150 to 1,000 pEQ/g. There has been 45,008 processed, end of 2016 the Ministry
of Defensg(MOD) and USAID will continue Construction of Phase 2, additional processing
45,000 i of soil, mud dioxin in Da Nang International Airport.

Bien Hoa airbase was the airport usedtf@ most Agent Orange spraying missions during
the war, and is where the most herbicide was stored and used by the U.S. military with high
contamination levels (up to 1,000,000 TEQ/g). At Bien Hoa airbase the Vietnamese
government has already conductedme mitigation measures to contain the dioxin

52 Thuong NV, Hung NX, Mo NT, Thang NM, Huy PQ, Binh HV, Nam VD, Thuy NV, Son LK, Minh NH (2015). Transport and
bioaccumulation of Polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofuranes at the Bien Hoa Agent Orange
Hotspot, Vietham. Environmental Science and Pollution Research, 22:144311 14441

53 Minh NH, Boivin Th, Canh PN, Son LK. Comprehensive assessment of dioxin contamination in Da Nang Airbase and its
vicinities: Environmental levels, human exposure and options for mitigating impacts. Interdisciplinary Studies on Environmental
Chemistry 8 Environmental Research in Asia, pp. 21i 29. TERRAPUB, 2009.

% Office of National Steering Committee 33 (2013) AGENT ORANGE/DIOXIN CONTAMINATION AT THREE HOTSPOTS:
BIEN HOA, DA NANG AND PHU CAT AIRBASES. Updated November, 2013

55 Office of National Steering Committee 33 (2013) AGENT ORANGE/DIOXIN CONTAMINATION AT THREE HOTSPOTS:
BIEN HOA, DA NANG AND PHU CAT AIRBASES. Updated November, 2013

56 Michael F. Martin (2015) U.S. Agent Orange/Dioxin Assistance to Vietnam. CRS Report prepared for members and
committees of Congress. Congress Research Service 7-5700. November 13, 2015
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contamination. A passive landfill (in which the contaminated soil is left untreated) containing
43,000 ni of contaminated soil excavated from the herbicide storage area was completed in
2009. However, the drase has sever al ot her distinct ¢
addressed. The study al so determined that ob6bsDami
into nearby lakes, ponds, creeks, and drainage ditches, increasing the amount of soil and
sedment that will require treatment.

UNDP has been working with Office 33 and MONRE for five years to map out the dioxin
contamination at Bien Hoa airbase, and develop a masser for dioxin remediation.
According to their joint investigation, approximat&50,000 cubic meters of soil will require
decontamination with an estimated cost of at least $250 millio8eptember 2013, USAID
contracted CDM International Inc. to conduct an environmental assessment of the Bien Hoa
airbase to examine a number obxlin remediation alternatives. The assessment is scheduled
to be completed in 2016. USAID is working closely with MONRE an®DVon the
assessment projétt

2.3.8.5.2 Other potentiallydioxin contaminated sites

During the inventory developmertihe presere of other dioxin/lUPOPs contaminated sites have

not been assessed. Howe\gince the largest amount dibxin present today are from historic
releases and have accumulated due to their persistence in soils and sediments, the assessment ¢
further dioxin/UPOPs contaminated sites is suggested as a task in the action plan.

Preliminary considerations on dioxin/lUPOPs contaminated siwher ttan from Agent
Orange use based on experiences from other countries suggest that following areas could be
potentialy contaminated:

- Areas with impact fromlongterm industrial releases from metal industries or
incinerators or from disposal of solid residues such as fly ashes or other residues from
flue gas cleaning.

- Potentially PCB contaminated sites can also be coesed PCDD/F contaminated as
PCDFis present in PCBand can be formed from PGB

- (Historic) application sites oflioxinflUPOPs containing pesticides and chemicals: This
include chlorinated phenol derived pesticides such aPllorophenoxy acetic acid
(2,4-D), 2,4,5T, Pentachlorophenol (PCHesticidesalsocontainHCB or PeCBz such
as PCNB/quintocene and other.

- Timber manufacture and treatment sites where PCP has been used

- Textile factories where chloranil, PCP or otlteoxin containing chemicaldve been
used(production site, sediment of waste water release and sites of waste disposal)

- Leather factories where PCias been used (production site, sediment of waater
release and sites of waste disposal).

- Sites where waste is and have been &aiin the open for extended time.

- Sites of major fire accidents

- Sites where copper cables and other electronic waste are or have been burned in the open.
- Dredging of sediments; contaminated flood plain

- Dumps of wastes/residues from Source Groug® {e.g. sites where ashes from
incinerators are disposed; Sites where ashes from metal industry were/are disposed)

57 Hatfield Consultants (2011) Environmental and Human Health Assessment of Dioxin Contamination at Bien Hoa Airbase,
Viet Nam: Final Report. August 2011

%8 Michael F. Martin (2015) U.S. Agent Orange/Dioxin Assistance to Vietnam. CRS Report prepared for members and
committees of Congress. Congress Research Service 7-5700. November 13, 2015
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2.39. Existing programs of monitoring POPsin environment and emissions
2.39.1 Monitoring programs and studies

The monitoring of POPs is amportant approach for providing information about status of
POP andservesas a basis for the development and implementation ofsR@d&hagement
activities.Vietham has a national environmental monitoring system. However, POPs are not
included in this moioring activity and network. Aerdore, there are no specific regular
programs on monitoring of POPs in the environment and in hurGamsently, the national
environmental monitoring system is considered forplemning and getting further
investment. Th government of Vietham promulgated the Decree No. 127/2014/RDn
conditions for environmental monitoring activities (VIMCERTS system). This decree was
aimed for heightening the quality of monitoring environmental parameters. There were some
laboratories granted with certificates for analyzing some POPs in the environment.

Currently, Vietnam is participating regional POPs monitoring projectVithin this project,
more capacity will be built and options on national monitoring programs wdlidoeissed.

In Vietnam, some programson POFs analyss andmonitoring have beernmplementedin
cooperatiorwith international research agencies such as

- Analyses of DDT, HCH, PC8 and HCB residues in bird migration in the North
Vietham (1997) implementedy the Center for Environmental Technologyand
Sustainable Developme(¥ietham National University, Hanoi collaboration withthe
Ehime University, Japan.Monitoring of DDT, HCH, PCB and HCB residues in the
coastal mussels and fishes in Vietham (1297 9 ) undei Patift dMusseAs i a
Wa t avhsundertakeby the Research Centér Marine Environmentand theEhime
University (Japan).

- Monitoring of chlorinated insecticide in water and sediments in West Lake, Ba Be lake,
Red river, Ba Lat estuary, Haong bay, rivers in th€entral Regiorand Hue lagooihas
beenimplemented byCenter for Environmental Technology and Sustainable Development
i Vietham National University, Hano{VNU-Hanoi) under the framework of the
dVonitoring of the East Asia hydrosphr e 6  p leanl hyr United Nation University,
Japan) gince1998).

- Studies of DDT and PCHesidues in surface sediments and water in irrigation channels
in Hanoi and some other coastal locations in the North (1999) under the
collaboration programmong Vietnam Atomic Energy Institutuality Assurance and
Testing Center 1 (QUATEST 1)Institute of NuclearEnergy (Portugal), and Marine
EnvironmentLaboratory(Monaco) This activity was organized and coordinatedtHos
International Atomic Energy Agey (IAEA).

- POPRs monitoringin the East Asiavasimplemented by Ministry of Environment (Japan)
in collaboration with other East Asia countries including Vietnam. This project has been
deployedsince 2007 witHocus onanalysisof PORsin air.

- Researh proj ect aSatuswf ROPsllutioni nl evheel emvi r onmer
(Ministry of Science and Technology2002) implemented bthe Analysis Division of
QUATEST 1, focusing on analys of insecticide residue in soil.

- Some activities and progms in analyzing insecticide residue in soil and plants
implemented by Plant Protection Research Institute, Ministry of Agriculture and Rural
Development.

- The research project at national level KHCN.OQ7.15identification of super ecological
poisonous dostances inndustriesand householdsandrecommendations fdreatments
for environment al pol | URussmropicaCaerpel e ment ed
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- A project o assessment dgent Orangedioxin residue in military airports where dioxin
used to be ardved before dispersion during Vietnaiiar wasimplemented by Vietnam
I RussiaTropical Center.

- The sk on analysisinderthe Program 33 implemented by VietnaimRussiaTropical
Centerin collaboration with other agencies such \dgtnam Environment Agengy
Institute forBiological TechnologyCenterof Environmental Echnologief the High
Command of Chemistry, and Southern Institute of Water Resources, etc.

- Some international cooperation research programs with other countries such as Canada,
United Stats, Netherlands, etc. in analyzing dioxin and impacts of dioxin and other
chemicallytoxic substances deployed by American Government during Vietiiam

- Monitoring the content of chlorinated pesticidaad PCB in sediment and irrigation
channels in Hanodi i mpl| e meanteefdr Efwviyjonmental Technologyand
Sustainable Developme(WNU-Hanoi), Centerfor Environmental MonitoringVietnam
Environment Administration), andwiss Federal Institute of Aquatic Science and
Technology8600 Du Bendorf.

- dnvesigation of PCBc ont ent and distribution in soi
Hanoi Water Resources University, Center for Environmental Technology and
Sustainable Development, andNorthwestern University of Applied Sciences
(Switzerland)

- Researches abt POR pollution (including PCB, DDT, PBDE, etc.) implemented by
Center for Environmental Technology and Sustainable Developivilitt-Hanoi).

- Programs for environmentamonitoring of dioxin contamination in hot spots
implemented byDo n g Nai 6 s Departmention blatusal Resources and
Environment andinstitute of Natural Resources andenvironment (Vietham National
Universityi Ho Chi MinhCity i VNU-HCM).

Results of pollution ssessmentsave shown thaOFRs arepresenin environmental samples

in different environmental components in Vietham. DDT was estimated to be higher, while
PCBs is as high as other countries in the argat much lower than those in developed
industrial countries. Specifically, in dioxjolluted areaghedioxin content wa estimated as
very high.

2.39.2 Mayjor findings of POP pesticides monitoring

Among POP substances, DDT is the most common group with highest concentration in
comparing with other OCPs in environmental samples (including soil, sediment, surface

water,arand bi ol ogy) . Il n DDT group, beside p,p
transformed products such as DDD, DDE, and especially-DBEmost stable transformed
product in water. We shall pay attentoon o

make relative comparison of time for stop using DDT in different areas or to determine recent
illegal use sources @ollution spreading frormeighboring countries.

The research "Study and assess the levels of persistent organic toxic in water anatséedime
some coastal estuaries in Quang Nam and Da Naorgiucted by Hanoi University of Natural
Resources and Environmdrim 2013 to 2015, within the scope of research, authors evaluated
the HCB and DDT concentrations in water and sediment sampleman rsgers. The analysis
results of water samples showed that most of the water samples were contaminated with HCB
and DDT. In particular, total DDT concentration in Han river water samples ranged from 0.01
to 0.078ug/L, lower than permitted limit ahe National technical regulation on surface water
guality QCVN 08MT: 2015/BTNMT. HCB concentratioms from0 to 0.045ug/L. Total DDT
concentration in Cua Dai river water samples ranged from 0.05 to |fg4l21
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Analysis results of sediment samples also shbtmt most of the sediment samphe
contaminatedvith HCB and DDT. In particular, total DDT concentration in sediment samples
at Han river estuary ranged from 0.976 to 23.pgfkg, some sediment samples had high
levels of DDT than permitted limits (eording to QCVN 43: 2012/BTNMT, 4,8g/kg). Total
DDT concentration in sediment samples from Cua Dai was ranging from 1.142 {og#).

In 2011, pesticide contamination in some agricultural areas in Northern Vietnam,
concentrations of pesticides withlbgen compound in water samples was at undetectable
level in Minh Dai village Phu Tho provinceThe concentration of DDT in the soil of Minh
Dai village was in approximately 1.8 to 132 ng/g in dry weight (average of 29 ng/g), the
concentration of DDT inhe soil samples of Hoang Liet villagelanoiranged from I 51

ng/g in dry weight (average of 17 ngfg)in addition, DDT also was detected in samples of
vegetables antba.

After DDT, HCH is the second most common and high concentrated group among OCPs,
where HCH isomer (also callddndaneor 666) was the pesticide that used in large quantity

in Vietnam in the past. Thus, HCH shall be included in the list of POPs to be monitored in
Vietnam.

There was no analysis fonirex and toxaphenen environmentalsamples in Vietnam. For
mirex, it might be that this conqundwas not or rarely imported into Vietnam. Toxaphene has
been proved to be imported and used, but only few laboratories in the world can detect that
(required special equipmertiegativeionized gas chromatography in combining with mass
spectrometry). Thus, no information about residue of these two complexes was available.
Hence mirex andtoxaphenean be eliminated from list of POPs to be monitored in Vietham.

Other OCPs such as heptawhhldrin, endrin, dieldrin, chlordane and HCB were detected in
environmental samples with lefgquerty and at level of concentratiotiose to deteain
limit of the analyticamethod.

2.39.3 Major findings from PCBs monitoring

A study on PCB pollution in irrigation channels in Hanoi showed a wide spread ofsPCB
pollution. PCB concentrations varied from 22 to 153 ng per gram (in Nhue river), 3 to 7 ng
per gram (in To Lich river), 42 to 122 ng per gram (in Lu river), 36 to 139 ng per gram (in Set
river), 237 to 328 ng per gram (in Kim Nguu river), and 20 to 384 ng per gram (in Yen So
lake). PCB content in sediment in irrigation channels in Hanoi showed an increasing trend of
PCBs pollution which is equivalent to heavily polluted areas in some coasritrithe worl@.
Changes in the range from 1.3 to 384 ng per gram (104 ng per gram on average), PCB
concentration in sediment showed a clear increase from 0.79 to 40 ng per graghp@s
gram in average) in 1997 and 15 to 120 ng per gram (45 ng peJ grdr@99. A study on
PCBs content in the Sai Gon Dong Nai estuary, Ho Chi MiniCity in 2007, however,
showed a decrease in level of PO®llution from 3 to 6 times in comparing with results
from studies in early 1990s

Results of the survey and assmest of the management of PE€Bnd pollution caused by
PCBs leakage in 2008 conducted by the Centre for Environmental Consultancy and
Technology in 09 provinces (the survey focused on the equipment storage of the power
company) show thatAt almost of he points, PCBwas spilled into the environment, yet

59 pham Manh Hoai et al. 2011. Pesticide pollution in agricultural areas of Northern Vietnam: Case study in Hoang

Liet and Minh Dai communes

80 Hoai et al. 2010. Recent levels of organochlorine pesticides and polychlorinated biphenyls in sediments of the sewer system
in Hanoi, Vietnam. Environmental Pollution 158, 913i 920

61 Nguyen Hung Minh et al. 2007. Persistent Organic Pollutants in Sediments from Sai Goni Dong Nai River Basin, Vietnam:
Levels and Temporal Trends
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moderateconcentrations, ranging from 0.008/g to 2.564ug/g, except for one area around

the storage of 32 tonnes of waste oil from 04 transformers of Thu Duc Water Plant under the
management of SaigoWater Supply Company that had PC8bncentrations in soil at
relatively high levels, ranging from 1918y/gto 221 ug/gin soil samples and ranging from
0.021pg/L to 0.012ug/L in water samples.

Severaresearchshave found PC8in environmental compeents such as:

A study on PCB contamination in northeast coastal areas and the Red River Delta in 2012
showed that, for coastal aredsital PCBs concentrations in water ranged from 644.76 ng/L

to 939.46 ng/l during the rainy season and this w&8 times higher in the dry season; FCB

in sediments ranged from 8.0 to 11.6 ng/g; B@Bclams was about 23.7 ng/db5.9 ng/g.

For the Red River Delta region: PEBoncentration in water was ranging from 134 (805

ng/l in the dry season, and in raisgason PC8was 9.75 times higher than in the dry season;
PCBsin sediments ranged from 3.4 to 26.6 ng/g in dry séason

The sediment samples taken from Nhue, To Lich, Lu, Set, Kim Nguu rivérgen So lake in

2009 had PCBconcentrations relatively ¢gin (1.3 to 384 ng/g), the concentration of BQ@B
sediments increased significantly compare with the concentration in 1997 (ranging from 0.70 to
40 ng/gy°.

Weitao Wang and his delgues working together in a study of PGi®ncentrations in the

air in Vietnam in 2015 have found that the average concentration of tota iR air in
summer is 311.8 pgffrand in winter is 509.3 pgfmThe highest PC8concentrations have

been detected in the suburbs or areas near large urbai.areas

Silvia Giuliani andhis colleagues studied the PE€&ncentration in sediments in the lagoon
area at central coast have found that BC&8ncentrationsvere ranging from 1.32 to 44.7
egl/%g

PCBs werefound in air samples and sediment, especially in sediment in urban areas such as
in Thi Nghe channel, Ho Chi MinRity, or soil in transformer stations in Hanoi. Another
study from the PC8Managemen®roject in 2015 has motared PCB in food samples.

62 Nghi et al. 2012. Monitoring POP in coastal Vietham and some results of Polychlorinated biphenyls (PCBs) pollution status in
the northeast coastal region and Red river delta, Vietnam

53 Hoai et al. 2010. Recent levels of organochlorine pesticides and polychlorinated biphenyls in sediments of the sewer system
in Hanoi, Vietnam. Environmental Pollution 158, 913i 920.

64 Wang et al. 2016. Seasonal characteristics and current sources of OCPs and PCB and enantiomeric signatures of chiral
OCPs in the atmosphere of Vietnam. Sci Total Environ.; 542,:777-786.

85 Giuliani et al. 2011. PCB in Central Vietnam coastal lagoons: Levels and trends in dynamic environments. Marine Pollution
Bulletin 62, 1013i 1024.
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( Hanoi City, sewer system ( Hoai etal, 2010 )
Hochiminh  City, canals (  Phuong et al., 1998 )-

Hochiminh  City, canals (  Minh et al., 2007 a)-

Hanoi City, urban & suburban canals ( Nhan et al., 2001 )-
HalongBay (Hong etal, 2008)-

Vietnam < Tam Giang -Cau Hai Lagoon ( Frignani etal., 2007 ):
Hai Phong Harbor (Hong etal, 2008)

Hanoi City, rural areas ( Nhan etal, 1998 )-

Sai Gon-Dong Nai River ( Minh et al., 2007 a)-

Mekong River Delta  (Minh etal, 2007  b) |

Sai Gon-Dong Nai Estuary ( Minh et al., 2007 a)-

\ BalatEstuary (Hong etal, 2008)-
China, Macau Harbor (  Kang et al.,, 2000 )-

Singapore, coast( Wil & Obitsad , 2005 ) |

Asia China, Minjiang River ( Zhang et al.,, 2003

Korea, Masan Bay (  Hong et al., 2003
India, Bengal Bay (  Rajendran et al,, 2005

Egypt, Alexandria Harbor ( Barakat etal., 2002
Germany, Korsch Stream ( Honnen etal., 2001

Europe Germany, Kré&henbach Stream ( Honnen et al., 2001
Spain, Ebro River ( Fernandez et al., 1999

America {Canada,6Yuk0n lakes ( Rawn etal., 2001
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Figure 15. PCBs content in sediment in Vietnam in relative to other pollution areas in
the worlds®

2.39.4. Major findings of PBDE monitoring

In Viethamthe last 5 years monitoring studies for PBDEs hbgenconducted in som
research centers and universities in collaboration with foreign research groups such as the US
and Japan. The results mainly focus on a number of subjects having high accumulation and
characteristics of PBDEs as household dust samples, soil samplesergsdifish samples.
Mainly urban areas and some a&ea electronic waste recycling amandfills have been
assessed

56 Hoai et al. 2010. Recent levels of organochlorine pesticides and polychlorinated biphenyls in sediments of the sewer system
in Hanoi, Vietnam. Environmental Pollution 158, 913i 920
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The level of PBDE concentration in air in Vietham lies in the middle range in comparison
with other countries. The concentrations of FB&DONn indoorair in different countries in the
world range from lower than 1 pgfrto 4,000 pg/mt In Hanoi, suburban areas have pollution
levels similar to the globadaclground level. Urban areas and rural reference areas with e
waste recycling activite

havehigh PBDE levelsin

air. In particular families Other countries

with ewaste recycling - @asonom Morrdetal
activities have  high ‘ o
concentration of PBDES Thailand ®a3000 )
in air indicates thate- China, E-waste site @7315

waste recycling activities China, Urban - }nggfgf"
IS a major exposure us — Harrad et al.
source in Vietham with Singapore T:i";ga)l
related contamination risk — (2007)
(see below) Korea ®2550 gl
A group of scientists af conade - T
Hanoi  University  of Portugal @840 kgt
Science, Hanoi Nationa Australia p— Stasinska et a.
Unl\_lerSIty and the Germany @518 Frori\zrgiae)tal,
National Institute of ) (2014)
Labour Protection Vietnam

analyzedPBDE in dust in Hung Yen, E-waste site ®1600

two ewaste recycling Hai Phong, E-waste site @450

villages in Trieu Khuc, Haiel, UsaR i Tue etal.
Hanoi and Bui Dau, Hung , (2013)
Yen. The levels of PBDE el SO —

accumuléion in dust in Hung fapianic, Hayiol ©3500 Anhet ol
Vietnam were compared =
with other countries in thg 10 100 1,000 10,000 100,000 1,000,000
g%ﬂ?elgz_ llustrated - in Concentration of PBDEs in dust (mean and range, ng/g)

Figure 16.Comparison of PBDEs accumulation in dust in Vietham some countries

In Vietnam, research on PBDEs in soil is scares. However,atlailable da provides
information to preliminarily evaluate the background concentrdiwel and trac@otential
pollution source. The concentration level and distribution of PBDES in soil at Thi Nai pond in
the centerof Vietnam, located in a region with a numladéreconomic, tourist and industrial
production activities, has been studied. The average value of PBDE concentration in soil
taken around this pond was 1.4 pg/g dry wt (range-9.Q2 pg/g dry we}.

Soil samples from open waste landfill sites in sevA&sihn counties including Vietnam

India, CambodiaandMalaysia have been collected by a Japanese research group from 1999
2007 to evaluate the pollution level of brominated flame retardants, including PBDEs. Among
the investigated countries, Vietnandritae highesPBDE levelsn soil, with a mean value of

95 pg/g (from 1.2430 pg/g) about 400 times higher than the reference area and about 2 to 15
times higher than simildandfill areas in other countries of the region. However, if compared
with other PEDEs hot spots in southern China, the largest PBDE emission source until now is

57 NiP Update Project, 2015
68 Romano S. 2013. PBDEs and PCBs in sediments of the Thi Nai Lagoon (Central Vietnam) and soils from its mainland.
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http://www.ncbi.nlm.nih.gov/pubmed/?term=Romano%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23182686

still e-waste recycling activities orwaste burning.

The data on PBDESs pollution
in sediment in Vietnam is
relatively sufficient
compared to other
environmental media, plus
typical investigated areas
have been selected for
research, which has
presented the distribution
rules of PBDEs in sediment
in Vietnam. In terms of the
geological aspect, research
has been carried out in the
northern, central and
southern regions, and in
economic ad social aspects,
researches have been carried
out in both agricultural and
industrial zones, especially
waste recycling sites. In
general, in Vietham the most
likely PBDESs polluted places
are ewaste recycling sites.
Excluding the high pollutio
at recyling sites, other areas
in Vietham have a PBDEs
pollution level in sediment
that is much lower than in
Shinwa Lake in Korea and
Ravi Lake in Pakistan, and is
similar to other regions in
Korea, Japan and China
(Figurel7)™.

Figure 17. Pollution of PBDEsin soil of Vietnam and
some countries

2.39.5 Major findings of PFOS monitoring

Capacity to measure PFOS and some other Rta&B8een developed iseveralaboratories in
Vietham. Some environmental monitoring studies have been dedducrecent yearfesults

of actual surveys of surface water, groundwater, seiliment, wastewater and sludge from
sewage treatment plants at the sites potentially contaminated with PFOS show that:

69 Eguchi A. 2013. Soil contamination by brominated flame-retardants in open waste dumping sites in Asian developing

countries.
0 Nip Update Project. 2015
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